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��­M­�®e� � |wi�fhi"�wn�kznplhdgqMr¨q��<nplhvAq�fh�w|wi�khd���rwi"telhkhd�rwq�i�~�i"r�lzfJ��khqMv¯lz|wi��gn�kh�Mi�u°n��o���Mkhq�twrwb q��e��qMfhv�dg�
v,twq�r,i�~�i"r�lzf�d�f�bwd�fh�"tefhfhi�b4��a±lhq�lonp�?qp�D�M²M²R�"n�rwbwd�b°nplhi¬�"q�r�lzn�dgrei"b�~�i"kjlhi��{³°´ ³¶µ����·b°nplon�i�~Mi�r�lzf
n�kji¸qMuefhi"km~Mi�b4¹M«1d�lh|�n�r!i��<��i"��lznplzd�qMr�qp�ª���p wº¡ °», �²?º¼ Ri�~�i"r�lzf�d�r lh|wi¬npuwfhi�rw�"i�qp�wrwi�telzkjdgrwq�qMfh��dg�g�gnL½
lzd�qMrwf��(a_lzqplon���q��G�¶¾���i�~�i"r�lzf	|wn¶~�i¬���gi�npkh���0dgbwi�r�lzd�¿wi"b�bedgkhi���lhdgqMrwf�¹M²�²1b°nLlon1i�~Mi�r�lzf�n�kji�dgbwi�r�lhd�¿°i�b
n�fRtw��«�npkhb��MqMd�rw�w¹Y�¶­M�{b°nLlonAi�~Mi�r�lhf�n�kji!d�bwi"r�lzdx¿°i"b�n�fRbwq¶«1r�«¬n�kjb��MqMdgre�w� � |wi!kznplhdgq�uDi�l�«¬i�i"r
lz|ei0v�i�n�fjtwkhi�byn�rwbÀiÁ�<�Di���lzi�bstw�ª´pbwq¶«1rÀkhnplzd�q!d�f"Â�Ã0ÄzÅPÆÇÅÈ"ÉËÊ¸Ì Ã�Í�ÎÈ"ÉËÊ�Ï ­eº�²M��ÐwÑhÒÔÓSÕÖ ÑhÒÔÓ�Ó�× fjlznpl�º�Øw»Ù­eº�­p  × fm�<f�ºÚØ"�� |wd�fJd�f(�<º��"ÛAn�«¬n�� ��kjqMvÜlh|wi�i��<�Di���lznplzd�qMr ��q�kJreq�qMfj�"d��g�ÇnLlzdgq�rwf"�4a_lhq�lon���qp�G�¶®M²1b°nLlon�i�~�i"r�lzf	|wn¶~�i
�"��i�n�kj����dgbwi�r�lhd�¿°i�bÝ�o|wn�kh�Mip¹¸���=�yn�khi{dgbei"r�lzdx¿°i"bÙn�f!³ µ i�~Mi�r�lhf"¹����snpkhi{dgbwi�r�lzd�¿wi"bÝn�f ³ µ i�~�i"r�lzf��
� |wd�f�d�f,lz|wis�gn�kh�Mi�fjl{fhn�vA�e�giyq����o|°n�kj�Mi�½Ëfhi"�wn�kznplhi"b±�"qMr�lonpdgrwi�b<½Ë~�i"kjlhi��±nplhvAq�fh�w|wi�khd��yrwi"telhkhd�rwq
dgr�lhi"kznp��lzd�qMrwfRfhq��Sn�k�q�uwfhi�kj~Mi�b4� � |wi�khnplzd�qAu�i�l�«¸i"i�r
lz|wi!vAi"n�fhtwkji"b�nprwb�iÁ�e��i"��lzi�b ³ µ ´M³ µ khnplzd�q
dgf�Â�Ã ÄoÅPÆgÅÞ�ÉËÞ�Ì Ã Í�ÎÞ=ÉËÞßÏ ­eº�à�� ÐwÑhÒÔÓSáÖ ÑhÒÔÓSâ × fmlonpl"ºÚØ(»ã­<º��=� × fj�?f�ºÚØ�� � |wd�f�dgf���qMrwfhd�fjlhi"r�l�«1d�lh|Ù³ µ nprwb ³ µ |wn¶~?d�rw�lz|ei�fhn�v�i�q�fh�"d��g�gnplzd�qMr��°npkzn�v�i�lhi"khf��]ä¬n¶��i"fjdÇn�rÙvAi�lz|wq?bwf�«¸i"khi�twfji"bÝlhq:��i"rwi�kznplhiAns�gq�� ×Qå Ì�æ Ø����©ã��qMk!i�n��o|çfhi"��i"��lzi"b_i�~Mi�r�lß«1dxlz|_nW�"��i�n�kj���èdgbei"r�lzdx¿°i"b·bedgkhi���lhdgqMr4� � |wd�f�d�re��qMkhvAnplhdgqMr�«¬n�f
twfji"b�lhqA�Mdx~Mi!n�v�i�npfhtwkji!q��(lz|wi twrw��i"kmlon�d�r�l��Wd�rWlh|wi!kji"��qMrwfjlhkhtw��lzi�b
�gqM� ×Qå Ì�æ Ø�~pn��gtei¨��q�kRi"n��o|i�~�i"r�l���aévAnL�<dgv�twvê�gd���i��gdg|eq<q?bsn�r°n��x�?fhdgfRdgfRtwfji"b�lhq]bwi�lzi"kjvAd�rwi¨lz|wi�n��g��q=«¸i"b:khi��MdgqMrefR��qMk1lz|ei
qMfj�"dg���ÇnplhdgqMr��°n�khn�v�i�lzi�khf1ëßv�ìÕ ì nprwbsfhdgr ì �pí ì Õ � � |wi¨�gdg�pi"��dg|wq?q<b{��twrw��lzd�qMrstwfhi�f1lh|wi�twrw��i"kmlon�d�r�l��dgrA�gqM� ×Qå Ì�æ Ø	lzq!uwdgrAi�~�i"r�lzf�d�rAqMkjbwi"kîlzq!i��?lzkhn���l�n�f¬v,te�o|Àdgre��q�khvAnplzd�qMr,��khqMvïlh|wi0bwnplon!n�f¸��qMf¥½fhd�uw�gip� � |wd�f�¿wl�kji¥ðji"��lzf�lz|ei�r?te�g�eq�fh�"d��g�gnplzd�qMrwfJ|��?��q�lz|ei"fhd�f�npl	lh|wi1àM¾�ñò�"qMre¿wbwi"rw��i1�gi�~�i"�Q��aó¿wl	lhq
dgrebwi"��i"rwbei"r�l�³ µ n�rwb ³ µ q�fh�"d��g�gnplzd�qMryn�fjfhtwv�dgrw�{vAnL�<dgvAn���vAdô�ed�rw�,��qMk�u�q�lz|Wdgf1np�gfhq{��i"km��qMkhv�i"b4�
� |wi �wkhq=ðji"��lhi"bWfhi�rwfhdxlzd�~?dxl��snp�õlzi�k1n�rWi��<�Dq�fhtwkji!q��	�M����lh�?k1dgf1n���fhq{bwd�fh�"tefhfhi�b4�
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�gd���i{lzq�lh|°n�rw�Ùv��Ùfhte�Di�kj~?dgfjqMk"¹î¢�npkh� � |wqMv�fhqMr4¹(��qMk�|wd�f�|wi��g�_nprwb
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n�rwfm«¬i�k!fjq:vAn�r��
qp�¸lh|wi{÷?tei"fjlhdgqMref £�|°n�~Mi�|°n�bÙn�u�qMtel!¢:£¥¤0¦¨§èq¶~Mi�k lh|wiß�Mi"n�khf�� � |wn�rw��f lhq
��n�d�twf�ÿ�q¶«¸�"kjq��õl�n�rwb{a�rwbe��ä¬tw�o���gi��,��qMk(lhi�n��o|edgrw��v�i������,¹M«1d�lh|wqMtel(«1|wdg�o|�àMà�ñcq��ªv�����|°�
«¸qMtw�gby|wn¶~�i�uDi�i"ryd�vA��qMfhfjdguw��i��(£�«¸qMtw��bsn��gfjq���dg��iRlzqßv�i"r�lzd�qMrÀv���q�����i�v]nplhi"f¸a0rwbe�y�¬tw�g��dgrw�
n�rwb ø q�|wrÙ¢�n�kjfh|°n����P¹ª«1|wqy|°n�~Mi,lhqM�gi�kznplhi"b
v�i,q¶~Mi�k0lz|eiß�Çn�fml0��i�«ò��i�n�kjf¨n�rwb
��qMk�v]n���d�rw�]qMtek
q����"iWn
��twr �w�gn��"iÀlhqÙu�i�� � |°n�rw��f{lzqÙ¢�n�kmlzd�r��¯|ed�lzip¹¸�¬|wkhd�f ø qMrwi"f�¹¬a��Çn�r ��|wd��g�gd��wf"¹�¢�n�kh�
§<�gnplzi�k�n�rwb:�¬|wkjdgf��¯|wdxlzi0��qMk¬v]n���d�rw�,b°n��?fRnpl�«¬q�kh�]v�tw�o|svAqMkji�i"r=ðjq=�Mn�uw��i¨lh|°n�rÀlh|wi��À«¸qMtw��b
|°n�~Mi�uDi�i"rAq�lz|wi�kj«1d�fhi�� � |wn�rw��f�n���fhq¨lzq!��npl¬n�rwb]��n�~<d�b��çn�kjbA��qMk�lz|ei"dgk�|wi��g�An�rwb]n�be~?dg��i�q¶~Mi�k
lz|ei��Mi�npkhf"� � |°nprw��f�lzq,lz|ei ¢:£¥¤�¦¨§y�Ra
	c�MkjqMtw�À��qMkîlz|wi�dgk�|wi��g�sn�rebyfhtw�w��qMkml1dgrÀv���«¸qMkh�AqMr
¢:£¥¤0¦ §��1twr·�¬q�r�lhkhqM��nprwbÝreq�l¨�Çn�te�M|wdgre�snpl¨fhqMv�i{q��îlz|wi{fjlhtw�wd�bÙ÷�twi�fjlhdgqMrwf £�npfh��i�b4��
Jnpfjl�¹
uwtel�rwq�l���i�n�fml�¹<lh|°n�rw��f¬lhqßv����Sn�vAd����{nprwbÀ��khd�i"rwbwf¸��qMk�n�����lh|wi"d�k¬fjtw�w��qMkjl1nprwbyi"rw��qMtwkhn��Mi"v�i"r�l"�
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fh�edgr<½z�=´M� ¤�Ã>².��ÈÉ¨s¤ÙØ «�n�f]i"v�d�lhlhi"b¯n���qMrw�Ù«1d�lz|ólh|wi�i"��i"��lzkhq�rFdgrófjtw�o|Ünç«¬n�� lh|°nplÀlh|wi�fhtwv
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«¬n�f,fj�?v�vAi�lzkjdg��qMk�npr�lhdgfm�<v�v�i�lzkjdg�p�W£Ë� Ý ÞIæ ­Wlz|ei"r·lz|ei"khi�«�npf�lz|wiA�Dq�fhfhd�uwdg��d�l���qp�R³�ç ³
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lz|wi�|wi"��dg�"dxl��Wq���lz|wi,rei"telhkhdgreqÀdgr_�¶àM��¾NÕ �¶­�ÖQ� � |wi���qMuwfji"kj~�i"b
lz|wnpl,dxl!«¬n�fßn���i��õl�|°n�rwbwi�b_�°n�kmlzdg���giß½�d�r·n��Mkji"i�vAi�r�l�«1d�lz|Ùlz|wi�a�½�a × a�i���lzq�km½�a1�<dÇn���a�i"��lzqMkzØlz|ei"qMkm�_q��Rlz|wiy«¸i�n��_d�r�lhi"khn���lhdgqMr_�wkjqM��qMfhi�b±u�� ©°i��?rwvAn�r n�rwb�x¨i��g�ô½m¢�n�reriÕ �M��Ö1n�reb±d�r bedgfm½
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n��Mkji"i�vAi�r�l¨«1dxlz|èlz|wi]§�½ � × §<�"n��Çnpkm½ � i"refhqMkzØ�lz|wi�qMkj�è�wkjqM��qMfhi�bçu���
Yi"i�n�rwb�Ü¸n�rw�LÕ �=�sÖQ¹$«1|edg�o||°n�bWu�i"i"rW��qM�wtw�gn�k��wkji�~?dgqMtefh�����
¦�rei��Mi"n�k��ÇnLlzi"k�¹F�Rn��
��n�~?dgf Ã>�
��¢£® |°n�b��wtel¨nÀ��dgv�d�l1qMr
lh|wi,rwi�telzkjdgrwq�åwt<�
��kjqMv lz|wi,fjtwr

n�rwb±fh|wq¶«¸i"bólh|°npl ³ �"qMte�gb uDi:bwdgfmlzdgre�Mtwdgfj|wi"b ��khq�v ³�Õ �¶��ÖQ�ã§<q<q�r np�õlhi"k�¹1¢:i"�x~?dgrF§?�o|�«¬n�kmlÉÛ
�wkjqM�Dq�fhi"bF��khi"nplzd�rw�·nçrei"telhkhdgreq·uDi"n�v u�� vAn���dgrw�çnÝu�i�n�v q��wë Ð ´#ë Ö n�rwb¯n����gq¶«1dgre�èlh|wi"v
bwi���n��Àd�r�lhq�³°´ ³ìÕ �� �ÖS� � |wd�f�q�:Gi�khi�bsn,�Dq¶«¸i"kj��te�4rwi�«ãlzi��o|wrwd�÷?tei���qMk�fjlhtwbe�?dgre�,lz|wi�d�r�lhi"khn���lhdgqMrwf
q��(rwi"t<lzkhd�rwqMf��îa�khqMterwbWlh|wi¨fzn�v�i�lzd�vAi¨nß�wkjqMuw��i"v |wn�b:u�i"i�r:q�uwfhi�kj~Mi�b
dgrsv,teqMrsbwi"�"n¶�sbwnplone�
¢:twq�rwf�|°n�b�uDi�i"r�qMuwfji"km~Mi"b�lhq]bwi���n���lh|?tef"Â ã Öií i Ö ³ ³J¹G|wq¶«¸i�~Mi�k�rwqs³ ³çnprwrwdg|edg�ÇnLlzdgq�rW|wn�b
u�i"i"r±qMuwfji"kj~�i"b4� � |wisl�«¸q·rwi"t<lzkhd�rwqMf{u�i"dgre�Ýq��0bwd�:Di"kji"r�l�åªn�~MqMtwkjfA«¸qMtw��b i��<�w�gn�dgr_lh|wdgf��ó£�r
�¶àM®M�<¹$twfhd�rw�Wlh|wi�a
x!§èn��"��i"��i"kznLlzqMk npl!ä¬kjq<qM��|°n�~�i"r4¹�
$i�bwi"kjv]nprwr Ã>�N��¢£® fh|wq¶«¸i"b·lh|°npl¨lz|wi]³
�wkjq<bwte�"i"b:��khqMv�ë Ð ´së Ö bwi"�"n¶�:qMrw�x�s�wkhq?bwtw��i"b ã ¦�Ã��!¨s¤y� n�rwb�fhq]«¸i"kji,bwd�:Di"kji"r�lR��khqMv lz|eiß³�wkjq<bwte�"i"bWdgrbÓ4½�bei"��n��wÕô�¶�sÖË� � |wd�f�«�n�f�lh|wi�¿°khfml0��qMre¿°kjvAi�bWq�uwfhi�kj~pnplzd�qMrsq���³ µ �
£�r �¶àM®M�W¢:n���dP¹(¤0n��Ln���n�«¬n:nprwb_§enp�pnLlons�wtwuw��dgfh|ei"b Ø �Ri�v]npkh��f!q�rÙlh|wi]}Rrwd�¿wi"bç¢:q<bei"��q��

9��gi�vAi�r�lzn�kj�
��n�kmlzd��"�gi�f¬ÚwÕô�¶®sÖP� � |wdgf�npkjlzd��"��i��wkjqM�Dq�fhi"f�lh|°npl�lh|wi Ê�Ã¬�sîi¤�Ã>².��È��D¤�¨!� × khi���i"khkjdgrw�Àlhq³­ï¨n�rwb±³ µ Ø�vAn��çu�iÀ��dgrwi"n�k���qMv,uwd�r°nplzd�qMrwf!q��1lz|wi �]È�²jÃb¤�Ã>².�]È>�D¤�¨!� � � |wi��_�Mq�qMr·lhqè�wkhqM��qMfji
lz|wnplÀdx��lz|wi�fhi �]È�²jÃ�¤�Ã>².��È��D¤�¨!� npkhi:lh|wi�i�dg�Mi�rwfjlznplzi�fÀq���fjqMv�i�rwi�«�d�r�lzi"khn���lhdgqMrWð lz|ei"rólz|ei
Ø@Ê�Ã¬�sîQ¤�Ã>²t�]È��D¤�¨!� n�kji�rwq�l¬fjlzn�uw�gi�bwtwi0lhq�lz|ei�q<���"twkjkhi�rw�"i�q��Jn ~<d�kjlht°n��ªlzkznprwfhv,t<lonplhdgqMrÀ³ñï'ç ³ µ
dgrebwtw�"i�b:u��ylh|wi¨dgr�lzi�kzn���lzdgq�rgÚw� � |wi��s��n����Glz|ei fji"�x�Ç½�i"rei"kh��dgi"f�qp�(lh|wi ��È�²`ÃQ¤�Ã>².�]È>�D¤�¨!� terwbwi"k1lz|ei
dgr�lhi"kznp��lzd�qMrIð Ø vAn�fhfji"f¬Úe� � |wi��è��qyqMr�lzqsbwdgfj�"twfjf�lz|wi{�gi�~Mi��	q��¸v]n�fjf�bwd�:Di"kji"rw��ißlz|°npl��"qMtw��b
u�i�bei�lzi���lhi"bçu���lh|wi{i��<�Di�khd�vAi�r�lhf!qp�¸lh|wi�lhdgv�i�� � |edgf¨dgf�lz|ei{¿wkhfjl bwd�fh��twfhfjdgqMrÙq���q�fh�"d��g�gnplzd�qMrwf
u�i�l�«¸i"i"r�rwi"telhkhd�rwq§åªn�~MqMtwk1fmlonplhi"f"�
� |wi�¿°kjfjlsnplhvAq�fh�w|wi�khd���rwi�telzkjdgrwqMf × fji"iÙ§<i���lzd�qMr¯�<�¼®e�x�=Ø{«¸i"kji�bwi�lhi"��lzi"b¯u��±i��<�Di�khd�vAi�r�lhf��i"kj��q�khv�i"bFdgrólh|wi�i�npkh��� �¶àM®�­�f"� � |wi"fjiÝiÁ�<�Di�khdgv�i"r�lhfÀ«¬i�khiè�gq?��nplhi"bFd�ròJ�qM�Çn�kBx¨q��gb¯©�d�i"�gb

dgrã§?qMtelz|ei"khr¯£�rwbedÇnBÕ �=²sÖ�n�rwbãnplÀlh|wiH9�n�fmlm��n�reb ��kjqM�wkhd�i�lzn�kj�±vAd�rwi�d�r¯§<qMt<lz|¯a���kjdg��n�Õô��¾�ÖP�
ä¬q�lh|·i��<��i"kjdgv�i"r�lzf�«¸i"kjiÀ�gq?��nLlzi"bÝi��?lzkji"v�i"�x�Ýbei"i"� twrebwi"kj�MkhqMterwbFê�lz|wiA��qMkhv�i"k!npl{²p­M­M­�v�«¸i
× v�i�lhkhi�f!q��¬«�nplhi"k!i"÷�twd�~pn���i"r�lÁØ¨n�rwbÝlz|wi��Çnpljlzi�k!nLl,¾M¾�­M­�v�«¬i�¹(lzq:khi�bwtw�"iAu°n��o���MkjqMtwrwbwf!��khqMv�"q�fhv�dg�	khn¶��v,twqMrwf�� � |ei"fhiîi��<��i"kjdgv�i"r�lzfYbwi�lzi���lzi�b�v,teqMrwfY�wkjq<bwte�"i"b u��¨nplhvAqMfj�w|wi�khdg��rwi"telhkhd�rwq
dgr�lhi"kznp��lzd�qMrwf�d�rslh|wi¨fhtwkjkhqMterwbwdgre��kjq<�o�ª�
� |wkhqMte�M|wqMtelîlz|ei��¶àM®�­�fî��n¶~?d�f Ã>����¢£® ��qMr�lzdgr�twi�b]lzq!�Di�kj��qMkjv i��<��i"khd�vAi�r�lzf�lzq�v�i�npfhtwkji�lz|ei

fhq��Çn�k�rwi�telzkjdgrwqmå°t<��Õ �¶à�Ö`Õ¼�p­�ÖP� � |wi"rçdgr �¶à�²<����n�~?dgf Ã>�o��¢£® v�i�n�fjtwkhi�bÝlh|wiAfjqM�Çnpk�³­ïÇå°t<�Ýnprwb
��qMtwreb�lz|°nLl0dxlR«¬n�f�v,tw�o|
��q=«¸i"kRlz|°npr�|°n�b�uDi�i"r
�wkji"bwd���lhi"b§Õ¡�<��ÖQ� � |wdgfR��npvAi¨lzqAuDi!�?req=«1rènpf
lz|ei Ø fhqM�gn�k�rwi"t<lzkhd�rwqs�wkhq�uw�gi�v�Úw��£�rÝi"n�kh�x�·�¶àM®�¾W�JqMr�lzi��"qMkm~Mq�fjtw�M�Mi�fjlhi"bçlh|°npl�lz|ei���qMfjfhdguedg�gdxl��
q��¸³ µ ç ³­ï¬qMfh��dg�g�gnplzd�qMrwf�«¸i"khi�rwq�l�d�rw�"qMrefhdgfmlzi�r�l�«1d�lh|�lz|wi�i��<�Di�khd�vAi�r�lzn���i�~?dgbwi�rw�"i�Õ¼�M�#ÖP� � |ei"r
np�õlhi"k�lh|wi��¶àM®M¾:khi"fjtw��lhf,q�����n�~?dgf Ã>�L��¢£® Õ¡��­�Ö��(qMr�lhi"�"q�kj~MqÙ�wtelß��q�kj«¬n�khb ³ µ ç ³ ï q�fh�"d��g�gnplzd�qMrwf
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n�fßnprwq�lz|ei"k,��qMfhfjdguw��i]iÁ�e�e�Çn�r°nLlzdgq�rÝ��qMk lz|wiÀkji"fjtw��lhf,dgr_npbwbwd�lhdgqMrÙlzq�lh|wi]~pn�kjdgqMtwf!r�tw�"��i�n�kßnprwb
n�fmlzkhq��w|��<fjdg�"n��Ytwrw��i"kjlzn�dgr�lhdgi"f�lh|°npl1fjlhdg���4khi�v]n�d�rwi"bLÕ¡����ÖS�
£�ró�¶à�²��slz|wiix n�kj��n�v�i"���gi,iÁ�e��i"kjdgv�i"r�l{npl,��9���¤þbwdgfj�"q¶~Mi�khi"b_lh|wiA«¸i�n��Ùrwi�telzkhn��¬��twkhkji"r�l

× ¤0��Ø0dgr�lzi�kzn���lzd�qMr4¹�vAi�bwdÇnplhi"b�u���lh|winK Ñ uDq�fhqMr4¹Gu���qMuwfji"kj~?d�rw�si�~Mi�r�lzf¨dgrwbetw�"i�bÙu���³°´ ³Ýlz|°nLl�wkjq<bwte�"i"bW|°n�bekhqMrwf�¹ªuwtel1rwq�v,twqMrsqMk�i��gi���lzkjqMrLÕ¡�p �ÖQ�
� |wi¸rei��?l	npbe~pn�rw�"i¸dgr¨rwi�telzkjdgrwqR�w|��?fhdg��f��"n�vAi���kjqMvÜlz|eiî«¬nplzi�k�G�¬i�khi�rw��q¶~!bwi�lhi"��lhqMkhf�� � |wi�fhi

i��<��i"kjdgv�i"r�lzf «¬i�khiÀqMkjdg�Md�r°n������Wfhi�l,tw�çlhq���q<qM�:��qMk!�ekhq�lhqMrçbwi���n��M¹�uetel�rei"telhkhdgreqMf���khi�nLlzi"bçu��
lz|ei]dgr�lhi"kznp��lzd�qMrwf¨q���|edg�M|Ùi"rwi�kh���Ù��qMfhv�dg��kzn��?f�d�rÙlh|wiÀnplhvAq�fh�w|wi�khi{«¬i�khi]n:vAn=ðjqMk¨fhqMtekh�"iAq��
u°n��o���MkjqMtwrwbG����khq�lhqMr
bwi���n��:«¬n�f�req�l�qMuefhi"km~Mi�b4¹4uwtel0lz|wi�}�§:iÁ�e��i"kjdgv�i"r�l�£m¢:ä�Õ¼���sÖ(n�rwb
lz|ei
ø n��°nprwi"fji�i��<�Di�khd�vAi�r�l�J npvAd�qM�Ln�rwbwi;Õ¼��®sÖªuDq�lh|ykhi��DqMkmlzi�bsn,bwi�¿°��d�l�qp�(³ µ ��khi"nplzi�bydgr]lh|wi¨nplzv�qp½
fh�e|wi"kji «1dxlz|ykhi�fh��i"��l�lhq{lh|wi�r�twv,u�i"k1q���³ ï � � |wd�f�bwi�¿w�"d�lRu�i"�"n�vAi���rwq¶«1r:n�f�lz|wi ���]¦�¨!�M¡`¥`Ã>È��­«
¤�Ã>².��È��D¤�¨b¡�ÈÉ¨���¢�Ã>¦ �ó£�rFn�bwbed�lzd�qMr_lzqÝqMuwfhi�kj~?dgre�_nplzv�qMfj�w|wi"kjdg�srwi�telzkjdgrwqÝi�~Mi�r�lzfydgrã�¶àM¾�àÙlz|ei
J¨n�v�dgqM�Ln�rwbei,�"qM���Çn�u�qMkhnplzd�qMr
�wtwue�gdgfj|wi"bèkji"fhte��lzf q��¸qMuwfji"kj~pnplhdgqMrÙq��¸fhqM�gn�k�rwi�telzkjdgrwqMf���kjqMvûlz|ei
ó ä í ó ä¬i!ôZ�òõ Ð �¯³­ï1bwi"�"n����o|°n�d�rnÕ¼��²sÖP� � |wi��
qMuwfhi�kj~�i"bÝlh|°npl�lh|wißfhqM�gn�k�rwi�telzkjdgrwqBåwt<��«¬n�f
n�kjqMtwrwb |°n��x�Rlh|wis~�np�gtwiy�wkji"bwd���lhi"b u�� fjqM�ÇnpkßvAq?bwi"��f"� � |wd�fß«�n�f��"q�rwfhd�fjlzi�r�l�«1dxlz| lz|wisv�i�nL½
fhtekhi"v�i"r�lhf�v]npbwi!u�����n�~<d�f Ã>����¢£® twfjdgrw�]lh|wi"d�k Õlö �¬�(khn�bwdgq?�o|wi�vAd���n��Ybwi�lzi���lzq�k"¹G��q<�"nplzi�b�d�r:lz|ei
ÿ�q�vAi�fjlonp��i¨vAd�rwi�¹°§<qMtelh|���n��pq�lonÇÕ¡�<��ÖS�
� «¬qÝq�lz|wi�k{rwi"telhkhd�rwqÝkji"�gnplzi�b±vAn=ðjqMkßbwd�fh��q=~�i"kjdgi"f{«¸i"khiWvAn�bwisdgr lz|wiè�¶à�¾M­�f"�±¤�i�telzkjdgrwq�f

��khq�v�qMtelhfhdgbeiWq�twk{fhqM�gn�kßfj�?fjlhi"v «¸i"khiWqMuwfji"km~Mi"b±��qMkßlz|wiy¿°kjfjl�lzdgv�i�¹�«1|wi�r qMuefhi"km~pnplzd�qMrwf{q��
rwi�telzkjdgrwq{i�~�i"r�lzfR«¬i�khi¨�"q�khkhi��Çnplhi"by«1d�lh|Wn�fjlhkhqMrwq�vAd���n��DqMuwfhi�kj~pnplhdgqMrwf�qp�(lh|wi!§e¤ï�¶àM¾�²Lacfhtw��i"k¥½
rwq¶~pne� � |wiw
)9��_i��<��i"kjdgv�i"r�lzf¬npl���9��R¤ �wkji"��dgfhi�����v�i�n�fjtwkhi�b]lz|wiR«1dgbelh|]q��Glz|wiwKWkhi�fhqMrwn�rw�"ip�
� |wd�f�vAi"n�fhtekhi"v�i"r�l�«¬n�f�|wd��M|w���{fjdg�Mred�¿°�"n�r�l���qMk¬rei"telhkhdgreqß�w|��<fjdg��f�npf�d�l¬�wkhq¶~?dgbwi�bÀ~Mi�kj�yfmlzkhq�rw�
i�~?d�bwi"rw��i lh|wi"kji�«¬i�khi qMrw���À�ß�gdg��|�l × Ý Þ�÷  ��Zx�i@a ØÁ¹ªn���lhd�~�i rei"telhkhdgreqnå°n¶~�qMtwkjf/Õ¼�p¾�ÖË�
� |wi¨�Mq�n���f�q��(lh|wdgf�lh|wi"fjdgfRn�kji�Â
ø � qAd�bwi"r�lhd��õ�sn{fzn�v��w��i�q��	�o|°npkh�Mi�b��"tekhkhi�r�l�nplhvAqMfj�w|wi�khdg��v�twqMrWrwi"telhkhd�rwqAi�~Mi�r�lhf�dgrslz|ei
¢:£¥¤0¦¨§W©ªn�k1��i�lzi"��lzqMk��

ø � |wi�rólzqÙ��twkjlh|wi"k�dgbwi�r�lzd��õ� nÝfhtwu<½Ëfzn�v��w��i:q���i�~Mi�r�lzf]«1|wi�khi�lh|wi��o|wn�kh�Mi:q���lh|wi�v,teqMr�wkjq<betw�"i�b:�"n�r:u�i¨�"��i�n�kj���Àd�bwi"r�lhd�¿°i�b4�
ø � qètwfhislz|wiyd�bwi"r�lhd�¿°i�b±v,teqMr rwi"telhkhd�rwqèi�~Mi�r�lzf{lzqè�gq?qM�è��qMkßi�~?dgbei"rw��i:q��0nplhvAqMfj�w|wi�khdg�
rwi�telzkjdgrwq!qMfh��dg���ÇnplhdgqMrwf	n�rwbynpljlzi�vA�el�lhq�v�i�n�fjtwkhiRlz|wi�qMfh��dg�g�gnplzd�qMrß�°n�khn�v�i�lzi�khf�¹en�fjfhtwv�dgre�
d�bwi"r�lzd���n��Y³ µ í ³­ù�n�rwb ³ µ í ³ ù qMfj�"d��g�ÇnLlzdgq�rwf"�

ø ©�d�r°n������¨lzq�lzi�fjlî��qMk	lz|eiR��qMfjfhdguedg�gdxl���qp�Gbwd£:Gi�khi�r�lîqMfj�"d��g�ÇnLlzdgq�r��°n�khn�v�i�lzi�khf���qMkî³ µ í ³­ù�nprwb
³ µ í ³ ù q�fh�"d��g�gnplzd�qMrwf"¹?twfjdgrw�ßlz|ei i�~Mi�r�lhf�«1dxlz|s�"��i�n�kj���Adgbwi�r�lhd�¿°i�b:v�twqMrs�o|°n�kj�Mi"f��
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£�rè�¬|°np�elzi�k���v�qMkji!kji"�"i�r�l�khi�fhtw�xlzf0d�r�rwi�telzkjdgrwqA�w|��?fhdg��f�n�kji�bwd�fh�"tefhfhi�bèn��gq�rw��«1dxlz|:rwi"telhkhd�rwq
qMfj�"dg���ÇnplhdgqMrWlz|wi�qMkj���{a0rÙq=~�i"km~<d�i�« qp�¸lh|wi�ú ¥`Ãì°b�Éû§ü�Â�ý�±@¡`Ã>È��D¦�Ã>¤`� d�f��Md�~�i"rÙdgrÝ�¬|°n��<lzi"k �e�
©°qM�g��q¶«¬i�b u��ãn±v�qMkjiÙbei�lonpdg�gi�b bedgfh��twfhfjdgqMr q��1ú ¥`Ã�°b�Éû§ü�Âÿþ%��È��ìÃ>�MÃ�«>�l¨sÈ d�r8�¬|°np�elzi�k: w�
�¬|°n��<lzi"k��Abwd�fh�"tefhfhi�f�� ��¢Ä�]��ÈË�����D¤.Æ ú ¥`ÃL°b�Éû§ü�ÂHþ%��È��QÃ>�lÃ�«>�M¨sÈ �0��i�lon�d��gf�q���lh|wi °�¨s¤`�lÃ � ��È�¢�¨
Âj�D¦§².¢£�����­¨s¤ n�kji1bwdgfj�"twfjfhi"b]dgr]�¬|°n��elhi"k¸®e���¬|°n��<lzi"k¬²��"qMr�lonpdgrwf¸n bedgfh��twfhfjdgqMr�q��Dlz|wiR�wkhq?�"i�fhfîq��� Ã�«�¨s¤y�>��È�²`«>���D¤.Æ�ý���Ã>¤`�D� d�rWlh|wi�¢:£¥¤�¦¨§�©ªn�kR��i�lhi"��lzqMk��1�¬|°n��elhi"k�¾�bei�lonpdg�gf�lh|wi	� �]¦�¨!�M¡`¥`Ã>È��­«
ûLÃ>²t�]È��D¤�¨3ý���Ã>¤`��ÂFÃ>¢�Ã�«>�]�­¨s¤ twfhi�bydgr{lz|wd�fîlh|wi"fjdgf"��£�ry�¬|°n��elhi"k�à<¹ Ø>ÂFÃ¬��ÈÉ«�¥.�D¤.ÆLþ)¨sÈ � �]¦�¨!�M¡`¥`Ã>È��­«
ûLÃ>²t�]È��D¤�¨�ü �!«>�D¢D¢£���]�­¨s¤y� Úw¹Jlz|wiÀ�ekhq?�"i"fjf,q��1v�i�n�fjtwkhd�rw��lh|wiÀqMfj�"dg���ÇnplhdgqMrè�°npkzn�v�i�lhi"khf!twfhd�rw�
lz|ei
fhi��gi���lzi�b�b°nLlonßi�~�i"r�lzf�dgf�bwi�fh�"kjdgu�i"b4�è
$n�fmlz����¹ª�¬|°n��<lzi"k �¶­ß�Mdx~Mi"f�lh|wi�¿°r°n��
� ¨s¤�«>¢Ä²7�>�­¨s¤y� �
� |wi�n�t<lz|wqMk���qMr�lzkhd�uwtelhi"b]lhq!lz|edgf�i@:DqMkjl¸u��{«¬qMkj��dgrw�!qMrAlh|wi�bwnplon!n��"÷�twd�fhd�lhdgqMr{fjq��õl�«�npkhi���q�k

u�q�lz|�¢:£¥¤0¦¨§�bwi�lhi"��lhqMkhf × fhi"iR§?i"��lhdgqMrß e�¼ w�¡ �Ø�êMdgrßnpbwbwd�lhdgqMr!lzq�u�i"d�rw��qMr<½Ë��n����w�L �|wqMtwkjf�n�b°n��!��q�kvAn�r���vAq�r�lh|wf¨�wkhq¶~?dgbedgrw�ylzi��o|wrwd���n���fjtw�w��qMkjl¨��qMk�u�q�lz|Ùbwi�lzi"��lzqMkjf"� � |wi�n�telz|eqMk¨khi�«1kjq�lzi{lz|ei
i��<d�fjlzd�rw�y©ªn�k0��i�lzi���lhqMk0lzd�vAd�rw�]�"n��gd�uwkznLlzdgq�r:fjq��õl�«�npkhißv�qMkhi!i@���"d�i"r�lz�x�
n�rebè«1kjq�lzi,n�bwbwdxlzdgq�r°n��
�wkjqM�MkznpvAfîlzqßn�t<lzqMvAnplziR¿°rwbwd�rw�Rðjtwv��wf�d�rÀkhi"n�bwqMt<l¬lzd�vAd�rw� ��n�twfji"bsu��Ài��gi"��lzkjqMrwdg��f�fj«¬n��wf1nprwb
fhi"n�kh�o|edgrw����qMk���qMrw��lzi�khv lzdgv�dgre��bwkhdx�õl × fji"i�§<i���lzd�qMrA�<���MØ��	§<q��õl�«¬n�khi�«¬n�fîn��gfjq�«1khd�ljlzi�r{lhq�fhi��gi"��lnplhvAqMfj�w|wi�khdg�1rwi�telzkjdgrwq!i�~�i"r�lzf × fhi�i��¬|°n��<lzi"k¸¾�ØÁ��}�fjdgrw�!dgbwi"n�fî��kjqMv Õ¡��à�Öwfjq��õl�«¬n�khiR«�n�fî«1khdxlhlzi�ru��,lz|ei�nptelz|wq�k�lhq¨i"fjlhdgvAnplzi¸lz|wi1�gq�� ×Qå Ì�æ Ø�kji"fjqM�gtelhdgqMrßqp�Gi"n��o|Ai�~Mi�r�l¬twfhd�rw� ä�n��Mi�fhdÇnprAv�i�lh|wq<bef
× npf�bwi�fh�"kjdgu�i"b,d�rß§<i���lhdgqMrßà<�¼ �ØÁ� � |ei�n�telh|wqMk$«1khq�lhi¬fhqp�õl�«�n�kji¬lzqR¿wl�lh|wi¬bwnplon1lzq�u�q�lz|!�"qMv�uwdgrwi�bn�rwbWfhi��°n�khnplzi!³ µ ´ ³ µ qMfh��dg���ÇnplhdgqMrwf × fji"i!§<i"��lzd�qMr�à<�Ú�MØÁ�
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"$#&%'#&% (*),+.-�/102-'3�45+7698:/<;>=,-@?BA:C.;>D>D>EF81;>-�=,A
¤�i�telzkjdgrwq�f���n�r�qMre���
u�i,qMuefhi"km~Mi�bÝlz|ekhqMtw��|èlh|wi"d�k��"q�tw�w�gd�rw�MfRlzqylz|wi,«¸i�np�:��qMkj�"i�� � |wi{i"d��Mi"r<½
fjlznplzi�f!qp��lz|wi�fhi�dgr�lzi�kzn���lzd�qMrwf n�khi���rwq¶«1r_n�f�lz|eiArwi�telzkjdgrwqmåªn�~MqMtek!fmlonplhi"f�G ³�HJI ×LK Ï õ�M ã MON°Ø
× i��gi���lzkjqMr4¹�v,twqMr:n�rwb:lon�tªØÁ�1ä¸�WqMuwfji"kj~?d�rw�Alh|wi!«¸i�n��s�o|°npkh�Mi�b<½���twkhkji"r�l × ����Ø1dgr�lzi�kzn���lzd�qMrwf1q��rwi�telzkjdgrwqMf	lh|wi�rwi�telzkjdgrwqwå°n¶~�qMtwk���nprßuDi�bwi�lzi�khv�dgrwi�bßu��,qMuwfhi�kj~?dgre��lz|wi�åªn�~�qMtwk�q��ªlz|ei��o|°n�kh��i"b
�gi��elzq�r:�wkjq<betw�"i�b4� � |ei lh|wi"qMkm�sq��	rei"telhkhdgreq�q�fh�"d��g�gnplzd�qMrwf¬�ekhi"bedg��lhfRlh|°npl�nßrwi"t<lzkhd�rwq��wkhq?bwtw��i"b
n�f1qMrwioåªn�~�qMtwk1fjlznplzi¨vAn¶�]dgr�lzi�kzn���l�n�fRn�rwq�lh|wi"k�åªn�~�qMtwkRfjlonLlzi�¹ªnpfRfj|wq¶«1r:d�rW©�dg�Mtekhi �<�x�M�
£Ë��rwi"t<lzkhd�rwqMf |°n�~MiAv]n�fjf lh|wi"rÝlz|wi�khi{«1dg�g��iÁ�<dgfjl�n:fji�l�q���rwi�telzkjdgrwq:v]npfhf i"dg��i"rwfmlonplhi"f�G ³QP�I

×SR Ï ��MÁ��Mz��Ø��y£�r·��i"rwi�kzn���lz|wi�åªn�~MqMtek�i"d��Mi"refjlonLlzi"f!rwi"i�b_rwq�l!uDiA�"qMv�v�i"rwfjtwkznplhiA«1dxlz|Ýlh|wi"fji
8
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d � u�&/ #,b*UT��WV ©°i��<rev]n�r�bwdgn��Mkznpv q��$n¨rwi�telzkjdgrwq �wkhq?bwtw��i"bÀd�r�å°n¶~�qMtwkîfjlznplzi K �ekhqM�°n=½��nplhdgrw� n�f¬n fjtw�Di�kh��qMfhdxlzd�qMrAqp�4vAn�fhfîi"d��Mi"rwfmlonplhi"f¬n�rwb]u�i"d�rw� bwi�lhi"��lhi"byd�r�åªn�~�qMtwkîfjlonLlzi
Ó��

vAn�fhf1i"d��Mi"refjlonLlzi"f�¹°uwtelR��npr:u�i�«1khdxlhlzi�r�npf�nß��dgrwi"n�k��"q�v,uwdgrwnplzd�qMrÀq��Jlz|wi�v�n�f�u�i"�gq¶«¨ÂGÔ³�HJI Ï XPZY Ó\[ ì [ Õ1] H^P<GÔ³QP_I × �<���¶Ø

«1|wi�khi ] dgf1nßtwrwdxlon�km�y�gi��elzq�rWv�dx�<d�rw�,vAnplzkjdx�D�9înp�o|_v]n�fjf,i"d��Mi"refjlonLlziÀ�wkjqM�°n��Mnplzi�f,n�fßnW��khi"i]�°n�kjlhdg���gi�dgr_n�~pn���twtwvW¹	fhqèn�fmlonplhi`G ³aP_I�nLl
��qMfhdxlzdgq�r X «1dxlz|s��qMtwk¥½�v�qMvAi�r�lztwv Y PJi�~MqM�x~Mi"f�n�f���qM���gq¶«1f"ÂGÔ³QP × X Ø&I Ï õ Ö Pcbadfehg GÔ³QP_I × �<�Ú��Ø
� |�twf"¹�n{rwi"t<lzkhd�rwq{�wkhq?bwtw��i"bWdgrWnìåªn�~MqMtek�i�dg�Mi�rwfjlznplziiGÔ³�HJI¬«1dg���Gi�~�qM��~�i�npfRu�i"��q¶«¨ÂGÔ³�H × X ØOI Ï XPZY Ó\[ ì [ Õ õ Ö Pcbadjehg ] H^P<G ³aP_I × �<���MØ

£�r�~Mi�kjlzd�rw�_i"÷�t°nLlzdgq�r × �<�x�=Øßtwfhd�rw�çlh|wi�twred�lonpkhd�l�� qp� ] n�rebódgrwfji"kmlzdgre�Ýlz|ei�khi�fhtw�xlÀd�r�lhq·i"÷�t°n=½
lzd�qMr × �<�¼��Ø¬dxl���n�rWu�i fji"i�r:lz|wnplG ³QH × X Ø&I Ï Xlk mnX P ] H^Prõ Ö Pcbadfeog ] ôk Pqp G ³ k I × �<�¼ �Ø

£Ël¬d�f¸d�vA��qMkjlzn�r�l�lzq!rwq�lziRlz|°nLl¬÷�t°n�r�lhtwv lz|wi�qMkj��khi�÷�twdgkji"f�np�g�°lz|wiR�w|°npfhi"f × Y P e X Ø¸npkhi1lon��pi"rnpl�lh|wi ����¦�Ãw�M¡y�.«�ÃsrM�]�D¦�Ã�¡`¨s�D¤`� ��£Ë��dxl�dgf�npfhfhtevAi�bWlh|°npl1n����Grwi�telzkjdgrwq{vAn�fhf�i�dg�Mi�rwfjlznplzi�f���n�rWu�i



+-,.&%�! � �/"�0Q254%6 � (76 v

n�r°np���?fhi�b_npl lz|wiAfzn�v�iAfj�°nplhdÇn�����qMfhdxlzdgq�rÙd�rÝlh|wi]�gn�uÙ��khn�v�i × �]®]Ã�® npl,n:bwd�fjlonprw�"i å ��khqMv lz|ei
«1|wi�khi¨lz|wi��À«¬i�khi �wkhq?bwtw��i"bªØÁ¹ªv]n���d�rw�,lz|wi¨fjtwuwfjlhd�lhtelzd�qMrut\P Ïãæ P å Ìwv PJ�Md�~�i"f"Â

Y P e X Ï æ Pxt\Pzy v P å Ï { æ ìP y v ìPv P |5} å Ï
v�ìP åv P º × �<�Ú��Ø

£�r��Mi�rwi"khn��Jlh|wdgf�dgf �D¤W�s��¢Ä�]  ¹Gn�fRlz|wi!~�np�gtwi�f0q��~t\P�tefhi"bènpkhi,i>:Gi���lzdx~Mi����:bwd�:Di"kji"r�l0��qMk�i�n��o|�vAn�fjf
i"d��Mi"refjlonLlzi���£ËlRfh|eqMtw�gbsu�i¨i"v��w|°n�fjdgfhi�bWlh|°npl�nßvAq�khi��"q�vA�w��i�lhi�twrwbwi�khfjlzn�rwbwd�rw��q���lh|wi¨qMfh��dg�g�gnL½
lzd�qMr
�w|wn�fhi{rwi�i"bwf n]��tw���(÷�t°n�r�lhtwvû¿°i��gb<½Plz|wi�qMkhi�lzdg�"n��	np�w�wkhqMn��o|nÕ �M­�ÖQ�!£Ë��«¸i���qMrwfjdgbwi�k0lz|wi,l�«¸q
rwi�telzkjdgrwqÀq�fh�"d��g�gnplzd�qMrwf1��n�fji�¹$n�f�dgrìÕ¡�e�@ÖP¹�lz|wi,�e|°n�fhißbed�:Di"khi�rw�"i�q���lz|wi�l�«¸qy�"q�vA��qMrwi�r�lhf�q���lz|ei
rwi�telzkjdgrwqß«¬n¶~�i!��twre��lzd�qMrsdgf�Â� ×_� MOtjØ Ï × æ Ó y æ ì Ønt7y × v Ó y v ì Ø �

Ï
v�ì Ó y_vAìì
æ Ó � æ ì

� × v Ó y v ì Ø�� v Ó � v ìæ Ó � æ ì
tFy �1� º × �<��®MØ

� |wiß¿°kjfjl�lzi�khv d�r�i"÷�t°nplhdgqMr × �<��®MØ�dgf�lh|wiBé�fmlon�reb°n�khb��YqMrwi�� � |wi{fhi"��qMrwbèlzi�khvûd�f�rwq�l¨twfjt°n������
�"q�rwfhd�bwi"kji"b4��£Ël1~pn�rwdgfj|wi"f���qMk���qMd�r�lhf�khi��Çnplhi"bWu��� Ï��l� t Ï v Ó � v ì

æ Ó � æ ì
t�M × �<�Ú²�Ø

«1|wi�khi �l� d�f	lz|wiRn�~Mi�kzn��Mi1~Mi��gq?�"dxl��,q���lz|wi�l�«¸q!��qMv��DqMrei"r�lzf�� � |wiR�"qMv��Dq�rwi"r�lzf�qp�Dlh|wi1rwi"telhkhd�rwq«¬n¶~�i ��terw��lhdgqMrs��nprWkji�lzn�dgrylz|ei"dgk¬�"qM|wi�khi�rw�"i!n�rwbsqMrwi¨�"n�rsqMuwfhi�kj~�i!rwi�telzkjdgrwq{qMfj�"d��g�ÇnLlzdgq�rwf¸q�rw���
��qMk�fj�°n��"iÁ½Ëlhdgv�i��DqMd�r�lzf�qMu�i��?dgre��i�÷�t°nplzd�qMr × �<��²MØo�
a�lRlh|wi¨i"rwi�kh�Md�i"fRkhi��gi�~pn�r�l1��qMk�v�qMfjlRrwi�telzkjdgrwq{qMfj�"d��g�ÇnLlzdgq�rÀi��<��i"khd�vAi�r�lzf�lz|wi rwi�telzkjdgrwqMf1�"n�r

u�i!��qMrwfhd�bwi"kji"b�lhqAu�i tw��lhkznL½Ëkhi"�gnplzdx~?dgfjlhdg�p¹<fjqAlz|ei,n��w�ekhq��<dgvAnplzd�qMr X Ï × twM � Mz­:Mo­�Ø'� ×Så M å Mo­:Mo­�Ødgf�~pn���dgb4�
Y P e X ÏÜæ Pxt7y v P � � × æ Pzy v P�Ø å × �<��¾MØ

§<twuefjlzdxlztelhdgrw�eÂ

v P�� æ P<y Ý ìP� æ P M × �<��àMØ
dgr�lhq�i�÷�t°nplzd�qMr × �<�¼¾�Ø¬�Mdx~Mi�f"Â

Y P e X � Ý ìP å� æ P Ï Ý ìP å� æ × �<�x�¶­�Ø
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�¯|wi�khi·np�g��vAn�fhfWi"d��Mi"refjlonLlzi"f:n�kjièlzn���i�rÜlzq |°n�~MiÙlz|wiÙfznpvAiÙi"rwi�kh������§<twuefjlzdxlztelhdgrw� i"÷�t°n=½
lzd�qMr × �<�x�¶­�Øîdgr�lzq{i"÷�t°nLlzdgq�r × �<�¡ �Ø��Md�~�i"f�lz|ei ��qM���gq¶«1dgre�wÂGÔ³�H × X ØOI Ï X k m X P ] H^Prõ Ö P��F�d\� É ì\� ] ôk P�p G ³ k I × �<�x�M�=Ø

� |wi��ekhqMu°npuwdg��d�l�� lz|°nplîn¨rwi�telzkjdgrwq¨�wkjq<bwte�"i"b]npl�lz|wi1qMkjdg�Md�rßdgr§åªn�~Mq�twk¸fmlonplhi�³�H�d�f�qMuwfji"kj~�i"b
npl X dgrWnìåªn�~MqMtekRfmlonplhi!³ k ¹wn�f1fh|wq¶«1r�d�rW©�dg�Mtekhi¨�<�x�M¹°d�f��Md�~�i"rWu���Â� × ³QH í ³ k Ø Ï Gc�Ë³ k G ³QH × X Ø&I�G ì × �<�x�=�MØ
9��<�°n�rwbwd�rw�{lz|wd�f��Md�~�i"f"Â� × ³�H í ³ k Ø Ï � H k y   X Px�l� | , × ] ôH^P ] k P ] Hw� ] ôk � Øefjdgr ì { ë{v�ìP�� å  æ |

� � X Px�l� � \ × ] ôH^P ] k P ] Hw� ] ôk � Øefhdgr { ëßvAìP�� å� æ | M × �<�x�¶��Ø

«1|wi�khisëßvAìP�� × Ï vAìP yFvAì� Ø!dgf�lh|wiÀfj÷?twn�khi�b±vAn�fhf�fh�w��d�lhlhdgrw�:uDi�l�«¬i�i"r lz|wi RS�Z� n�rwb�� �Z� vAn�fjfi"d��Mi"refjlonLlzi"f��
� |wi1�wkhqMuwn�uwdg��d�lhdgi"f$��qMk�npr�lhdx½Ërwi"telhkhd�rwqNåªn�~Mq�twkhfî��n�r{u�i�qMuelzn�dgrwi�b,��khqMv lz|wi�lhkzn�refhd�lhdgqMr��wkhqMu?½

n�uwd��gdxlzdgi�f¸��qMk�rei"telhkhdgreqMf1n�f���qM�g��q¶«1f"�	a�fhfhtevAd�rw�����	�&dgr�~pn�kjdÇn�rw��i�|wqM��bwf�lz|wi�r4¹� × ³ k í ³:H�Ø Ï � × ³QH í ³ k ØGº × �<�x�� �Ø
9�÷�t°nplzd�qMr × �<�x�¶��Ø¬fj|wq¶«1fRlh|°npl� × ³�H í ³ k ê ] ôÁØ Ï � × ³ k í ³�Hgê ] Ø�M × �<�x�=�MØ
«1|wi�khi � × ³QH í ³ k ê ] ô Ø¨v�i�nprwf!i�÷�t°nplzd�qMr × �<�x�¶��Ø�«1d�lh| ] kji"�w�gn��"i�bçu�� ] ô � � qM��i�lz|ei"k!lh|wi"fjil�«¸qAkji"fhte��lzf1d�vA�w�x� � × ³JH í ³ k ê ] Ø Ï � × ³QH í ³ k ê ] ô ØGº × �<�x�¶®�Ø
� |wd�f¬dgrebwdg�"nplzi�f¸lz|wnpl¬dx� ] dgfî�"qMv��w�giÁ��lz|wi�rÀlz|wi��wkhqMuwn�uwdg��d�lhdgi"f	��q�k¬rwi�telzkjdgrwq�n�rwbsn�r�lzdô½�rwi�telzkjdgrwqlzkhn�rwfjd�lzd�qMrwf¸uDi�l�«¬i�i"rslz|wi�fhn�vAizåªn�~MqMtwk�fmlonplhi"f�«1d��g�ªbwd�:Di"k�� � |wdgf¬dgf�bwtei�lzq�lh|wi�fhd��MrÀ�o|°n�re�Mi�q��
lz|ei!�gn�fjl�lhi"khv dgrWi"÷�t°nplhdgqMr × �<�x�¶��Ø¸��q�k�npr�lhdx½Ërwi"telhkhd�rwqMf��"q�vA�°npkhi"bslzqßlh|wi!rei"telhkhdgreqA�"n�fhip� � |wd�f
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bwd£:Gi�khi"re�"i�«¬q�tw�gbWuDi nßfhq�twkh��i qp�7�U� ~?d�qM�ÇnplhdgqMrG�
£�r:�Mi�rwi"khn��4lz|ei fjtwkj~?dx~�np�4�wkhq�u°n�uwd��gd�l�����qMk�rwi�telzkjdgrwq�fRd�f��Md�~�i"rsu��si"÷�t°nplhdgqMr × �<������Ø¬dgf�Â� × ³�H í ³�H?Ø Ï ��y   X Px�l� G ] H^P�G ì G ] Hw� G ì fhdgr ì { ëßvAìP�� å  æ | º × �<�x�=²MØ

�¯d�lh|wqMtelRnpfhfhtevAd�rw�	�U�¡�þdgr�~pn�kjdÇn�rw��i�fhtekj~?d�~pn��Y�wkjqMu°n�uedg�gdxl��{��qMk1n�r�lzdô½�rwi�telzkjdgrwqMf�d�f�lz|wi�r4Â� × ³JH í ³:H�Ø Ï ��y   X Px�l� G�¢<H^P&G ì G�¢<Hw��G ì fjdgr ì¤£ ëßv ìP�� å  æ ¥ M × �<�x�¶¾�Ø

«1|wi�khi¦¢FdgfYlh|wi¸terwd�lzn�kj��v�dx�<d�rw�1v]nplhkhdô����qMkJn�r�lzdô½�rwi�telzkjdgrwq�f"�$£�r!lh|wi¸�"n�fhiîlz|°nLl.���	� dgfY~?dgqM�gnplzi�b
�]®]Ã � × ³ H í ³�H?Ø,§Ï � × ³�H í ³�H?Ø�M × �<�x�¶à�Ø
lz|ei"r¨¢<H^P�§Ï ] H^P(n�rwbª´LqMk1ëßv ìP�� §Ï ëßv ìP�� �
PQ2/ #,[,H+-,.&%�! � �/"1d�prf C "5&/ BR � X � �)u
� |wièdgbei�n_q��!v]n�fjfhdx~Mièrwi"t<lzkhd�rwqMfsv�dx�<dgrw�Ý«�n�fs¿°kjfjlWbwdgfj�"twfjfhi�bÜu��¯�(q�r�lhi"��qMkj~�qIÕ à�ÖèÕ¡�M�sÖ¨nprwb
¢�n���dQ¹e¤�n��Ln���n�«�n�n�rwbs§enp�pnLlon�Õ �¶®�ÖS��£�rÀkji"��qM�Mrwdxlzdgq�r]q��4lh|wi��wd�qMrwi�i"khd�rw����qMr�lzkjdguwtelhdgqMref¸q��Ylh|wi"fji
fh��dgi�r�lhdgfmlzfßlzq
lh|wiy�w|��?fhdg��fAqp��q�fh�"d��g�gnplzd�qMr·n�reb v�dx�<d�rw�gê�lz|wistwred�lonpkj�Ýv]nplhkhdô� ] dgfß��rwq¶«1r npf
lz|eiª© ¨s¤`�lÃ�«�¨sÈw��¨�r­°H�sîs��r­û��sî��!Æ7��Êè�«rñÂ5�sî����­� qMk¤© °mûNÂ v]nplhkhdô�G��a0f�v�i"r�lhdgqMrwi�b
dgr��¬|°n��elhi"k,�M¹
v�i�n�fjtwkhi�vAi�r�lhf�vAn�bwi�nLl�
/9�� d�r]lz|wi��¶àM¾M­�f¸�wkhq¶~?dgbei"bÀ~Mi�kj�AfjlhkhqMrw�ßi�~?dgbwi�rw�"i�lh|wi"kji0«¬i�khi�q�rw���
�è�gdg��|�l × Ý Þ�÷  ���x�i@a¨ØÁ¹�n���lzdx~Misrwi"t<lzkhd�rwq�åªn�~MqMtwkjfzÕ¼��¾sÖ/Õ ���sÖQ�±©°qMkßlh|wdgfßkji�n�fjqMr±lh|wiW�¸¢:¤�§
vAnplzkjdx�ßd�f��"qMv�vAq�rw����fh|wq¶«1ryn�f¸n � } � vAnplhkhdx�D�(£Ël¸d�f¸��qMfjfhdgue�gi�lz|wnpl¸lh|wi"kji0npkhiRq�lz|wi�k�rwi"telhkhd�rwqvAn�fhf n�rwb�åªn�~Mq�twk!i�dg�Mi�rwfjlznplzi�f"¹Juwtel¨lz|ei���«¸qMtw�gbÙi"dxlz|wi�k¨|°n�~Mi{lzqW|°n�~Mi�v]n�fjfhi�f!�Mkji�nplhi"k�lz|wn�r
 ��Zx�i@aéqMk1uDi¨«¸i�n��yfjdgrw�M��i�lhf × �>�lÃ>È��D¢�Ã rwi�telzkjdgrwqMfzØ��¬§<i"i�§<i���lzd�qMr��?��¾,��qMk���twkmlz|wi�k�bwd�fh��twfhfjdgqMrWq��lz|edgf�lzq��wdg�p��a ��qMv�vAqMry�wn�kzn�v�i�lhi"kjdgfznLlzdgq�r]��qMk�lz|ei!�î¢�¤0§WvAnplzkjdx�]dgf�Â

] Ï ¬­­­® ¯ Ó ì ¯ ÓSÕ °pÓ ì ¯ ÓSÕ °pÓSÕ õ Ö Pc±y °pÓ ì ¯ ì Õ
y
¯ Ó ì ° ì Õs°pÓSÕ

õ Pc±
¯ Ó ì ° ì Õ

y °�Ó ì ° ì Õs°pÓSÕ õ Pc± ° ì Õ ¯ ÓSÕ°pÓ ì ° ì Õ y ¯ Ó ì ¯ ì Õs°pÓSÕ
õ Pc± y

¯ Ó ì ° ì Õ
y °�Ó ì ¯ ì Õs°pÓSÕ

õ Pc±
¯ ì Õ ¯ ÓSÕ

²j³³³´ ¬­­­®
õ PcH ­ ­
­ õ P k ­
­ ­ �

²j³³³´
× �<����­�Ø
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ÿ�i"kji

¯
P�� Ï ��qMfªíjP��¨n�rwb ° P�� Ï fhd�r1íjP��=¹ª«1|ei"khi�íjP���dgf�lz|ei�v�dx�<dgrw�{nprw�M�gi¨u�i�l�«¸i"i�r
lz|wi RL�Z�n�rwbµ� �Z� vAn�fhf�i"dg��i"rwfmlonplhi"f"� � |eiÀ�"qMv��w��i��ç�w|°n�fji � d�f���rwq¶«1r_lz|wi ���DÈË�.«3¡`¥y�s�!Ã n�rwb·d�f�lz|ei�gi��elzq�rwdg�în�r°np�gqM�Mteiîqp�wlz|wiîfhd�rw�M��iî��qMv��w�giÁ� �w|°n�fji¬dgr¨lz|ei���J ¢þvAnplzkjdx��qp�wlz|wi¸÷�t°n�kh�¨fji"��lhqMktÕ¡����ÖP�

� |wi�fjd�Û�i0q�� � bwi�lzi�khv�dgrwi�f¸lz|ei0i��?lhi"r�l1q������é~?dgq��ÇnplhdgqMr{dgr�lz|wi�rwi"t<lzkhd�rwq�fji"��lzqMk�� � |ei0�"q�vA�w��i���w|°npfhi"f K n�rwbHÓ khi��wkhi�fhi�r�l�lh|wi °H�&¶~¨sÈË��¤��ì¡`¥y�s�!Ã�� n�rwb�qMre���W|°n�~Miß�w|��?fhd���n��(�"qMrefhi"÷�twi�rw�"i�f!dx�rwi�telzkjdgrwqMf�n�khi¬¢�n=ðjq�kzn�r°nR�°n�kmlzdg���gi�f × dgbwi�r�lhdg�"n��MlzqRlz|wi�dgk(n�r�lzdx½Ë�°n�kmlzdg���gi�foØ�� � |wi�¢�n=ðjqMkhn�r°n0�e|°n�fhi�f|°n�~Mi¨u�i"i�rWfji"�°npkznplhi"bWqMtel1n�f�lh|wi��]|°n�~Mi¨rwq{i@:Di"��l1qMrÀlz|ei�rwi"telhkhd�rwq{qMfh��dg�g�gnplzd�qMr��wkhqMuwn�uwdg��d�lhdgi"f��

P¸·Q"�d�prf C "�&/ iR � X � �/u1�BY)Y) s".X �]\ fy� � "��
� |wiW�"twkjkhi�r�l]i"v��wdgkjdg�"n��¬i�~<d�bwi"re�"i × bwi�lzn�dg��i"b dgr_lz|edgf{�o|°n��elhi"kzØ�fhte�M�Mi"fmlzfAnÝkji"�Md�vAiyd�r «1|edg�o|GÔëßv�ìÕ ì G × n�rwb¹GÔëßv�ìÕhÓ G Ø�d�f�v,tw�o|è�Mkji�nplhi"k�lh|°n�r¹GÔëßv�ìì Ó GÚ�!©°qMk�n�r�qMfj�"d��g�ÇnLlzdgq�r�i��<��i"kjdgv�i"r�l�«1d�lh|
J´�9 fjtw�o|Ülz|wnplWë�¢:ì å Ì�æ Ï º × �=Ø]i�÷�t°nplzd�qMr × �<�x�¶��Ø]d�fWfjdgv��w�gdx¿°i"bF��qMrwfjdgbwi�kzn�uw�x�ólzq lz|ei��qM���gq¶«1dgrw�!��qMkhv�f"Â � × ³�H í ³ k ØB� »�H k fjdgr ì { ë�¢:ì å  æ | × �<���<�=Ø
��qMk�Ó §Ï K ¹°nprwb � × ³QH í ³�H�Ø¼� ��y  ¾½�H × �
y`½�H?Øefjdgr ì { ë�¢ ì å  æ | × �<���M�MØ
ÿ�i�khip¹ »�H kÀ¿  µG XP�Á«Â ] ôH^P ] k P�G ì × �<������Ø

n�rwb ½�H ¿ XPUÁ«Â G ] H^P&G ì × �<���p �Ø

«1|wi�khi Ø R }R�gÚ�bwi�rwq�lhi"f,nsfhtev/q¶~�i"k�q�rw���
lh|wqMfji]rwi�telzkjdgrwqWv]npfhf i"dg��i"rwfmlonplhi"f¨lz|°npl!�gd�i{n�u�q=~�i
ë�¢ ì �

9�v��wd�khdg�"n��4i�~<d�bwi"re�"i!��tekjlz|ei"k0fjtw�M�Mi�fjlhf�lz|wnpl�í Ó ì nprwb
í ì Õ npkhi �Çn�kj�Mi n�rwb:lh|°npl0í ÓSÕ dgf1fhvAn����P�©°twkjlh|wi"k¨fjdgv��w�gdx¿°��nplhdgqMref�n�khi{��qMfhfjdguw��i{dgrèlz|wd�f kji"�Md�vAi{nprwbÝlh|wißlz|wkji"i�å°n¶~�qMtwk qMfh��dg���ÇnplhdgqMrwf�q��
i"÷�t°nLlzdgq�r × �<�x�¶��Ø¬i@:Di"��lzdx~Mi"�x�ybwi��"qMtw�e�gi¨dgr�lzqßlh|wi���qM�g��q=«1d�rw�,fji�lzfRq��Jl�«¬qnåªn�~Mq�twk�q�fh�"d��g�gnplzd�qMrwf"Â
� "5�/u | f`�)uj,-Tn6~( � p]prfy� � "5�)6«V ¦0~�i"kî�gqMrw��khn�rw�Mi�f�«1|wi"kji0ëßv�ìì Ó å Ì�æ Ï º × �=Ø�¹Mlh|wi1bwqMv�dgr°npr�l
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v�q<bwi q���qMfj�"d��g�ÇnLlzdgq�rwf�dgf�³ñï ç ³ µ Ì ³­ù=¹D�"qMr�lzkjqM�g��i"b:u��Wlz|ei,fh÷�t°n�kji"b�vAn�fhf0bwd�:Di"kji"rw��i,ëßvAìì Ó nprwblz|eiAv�dx�<dgre�:nprw�M�gi{í Ó ì � � |wdgf vAq?bwi{q��¬qMfh��dg�g�gnplzd�qMrwf�d�f n�fhfjq<��dÇnplhi"bè«1d�lz|ÝvAi"n�fhtekhi"v�i"r�lhf!q���³­ïbwd�fzn��w��i�npkzn�rw��i¨dgrsfhqM�gn�k�rwi�telzkjdgrwq�f�nprwbs�gqMrw�ßuwn�fhi��gdgrei�khi�np��lzq�kRiÁ�<�Di�khdgv�i"r�lhf"� � |wi¨qMfh��dg���ÇnplhdgqMr
�wkjqMu°n�uwd��gdxl��]d�f��Md�~�i"rsu��DÂ � × ³ñï í ³ µ Ì ³­ù�Ø¼� fhd�r ì ��í Ó ì fhdgr ì { ëßvAìì Ó å  æ | × �<���M�MØ

UF2)"j !� | fg�)uj,�T�6~( � p]p]fy� � "��)6«V ¦0~Mi�k!fj|wqMkml!khn�rw�Mi�f «1|ei"khi]ëßvAìÕ ì å Ì�æ Ï º × �=Ø�¹$lz|ei�beqMv{½dgrwn�r�l!v�q?bwi{q���qMfj�"d��g�ÇnLlzdgq�rwf�dgf!³ µ ç ³ ù ¹(��qMr�lzkjqM�g��i"bÙu��èlh|wiAfj÷�t°n�khi�b·vAn�fhf¨bwd£:Gi�khi"re�"iÀëßv�ìÕ ìn�rwb¯lz|eiÙv�dx�<d�rw� n�rw�M��ièí ì Õ � � |edgfsfh|wq�kjlWkzn�re�MièvAq?bwièq��!qMfh��dg�g�gnplzd�qMrwfAdgfsn�fjfhq?�"dÇnLlzi"b¯«1d�lh|v�i�n�fjtwkhi�vAi�r�lhf0q���³ µ bwd�fzn��w��i�npkzn�rw��i!d�r
nplhvAq�fh�w|wi�khd�� rei"telhkhdgreqMf0nprwb���qMrw��u°n�fhi��gd�rwi¨rwi"telhkhd�rwq
i��<��i"kjdgv�i"r�lzf�� � |ei!qMfj�"d��g�ÇnLlzdgq�r]�wkjqMu°n�uwd��gdxl��Ad�f1�Md�~�i"rsu��DÂ� × ³ µ í ³ ù Ø¼� fhdgr ì �pí ì Õ fjdgr ì { ë{v�ìÕ ì å  æ | × �<����®�Ø
UF& qÄÃ hi" \·� �)fg�5�3UF2)"j !� | f`�)uj,�T�6�( � p]p]ft� � "��)6«V ¦0~Mi�k	fh|eqMkjl�kzn�rw��i"f"¹Mn0fhtwu?½�bwqMv�dgrwn�r�l	v�q<bwi
q���qMfj�"dg���ÇnplhdgqMref�³ ï ç ³ µ Ì ³ ù ¹�dgf	��i"kjvAdxlhlhi"bßnpl�n��gi�~�i"�<�"qMr�lzkjqM�g��i"bßu���lh|wi�fjv]n����<v�dx�<d�rw��n�re�M�gi�í ÓSÕ �� |wd�f�fh|wq�kjl1kznprw�Mi�v�q<bei�q��$qMfj�"dg���ÇnplhdgqMref¸d�f�n�fjfhq?�"dÇnLlzi"bÀ«1dxlz|yfji�n�kj�o|wi"f1��qMk�³­ï�bedgfznp�w�Di"n�kznprw�"i�d�r
fh|eqMkjlRu°n�fji"��dgrwi�kji�n���lzqMk�iÁ�e��i"kjdgv�i"r�lzf�� � |ei q�fh�"d��g�gnplzd�qMr]�wkjqMu°n�uedg�gdxl��]d�f��Md�~�i"rWu��DÂ� × ³ñï í ³ µ Ì ³­ù�Ø¼� fhd�r ì ��í ÓSÕ fhdgr ì { ëßvAìÕ ì å  æ | × �<���M²MØ"$#&%'#\" Å EF8J81+./�Æ�Ç¡+.C�81A
� |wiA�wkhi��"i"bedgrw�:bwdgfj�"twfjfhdgq�r·q���rei"telhkhdgreq�qMfj�"dg���ÇnplhdgqMref�|°n�f!n�fhfjtwv�i"bçlh|wiArei"telhkhdgreqMf�npkhi��wkhqM�?½
n���nLlzdgre�slh|wkhq�tw�M|·ns~pn��"twtev:¹Juwtel�q��õlzi�r·nsfhdg��rwd�¿°�"n�r�l��wn�kjl q���lh|wi"d�k¨�°nplz|Ù��khqMv ��khi"nplzd�qMrÙlhq
dgr�lhi"kznp��lzd�qMr:«1d��g�JuDi lz|wkjqMtw�M|�vAnpljlzi"k�� � |wi,i>:Gi���l¨q���vAnpljlzi"kRv,twfml�lz|ei"khi���qMkhi�uDi,��qMrwfjdgbwi�khi"bG�
�¯|wi�r]rwi�telzkjdgrwqMf�lzkhn�~Mi"�°lh|wkhqMte�M|AvAnpljlzi"k�lh|wi��{twrebwi"kj�Mq���qM|wi"kji"r�l¸i"�Çnpfjlzd�����qMkj«¬n�khb�fh�"nplhlhi"kjdgrw�w�
� |wi]n�vA�e�gd�lhtwbwi{q���lh|wdgf fh�"nplhlhi"kjdgrw�:dgf i"rw|°nprw�"i�b·��qMk,³­ïh¹	n�f lz|wi��Ý�"n�r·twrebwi"kj�Mqè���ïn�rwbç¤��
dgr�lhi"kznp��lzd�qMrwf�«1dxlz|ylz|wi�i��gi���lzkjqMrwf1dgrsvAnplhlhi"k�¹e«1|wdg��i¨³ µ n�rwb:³ ù ��npr:qMre���Atwrwbwi�kh�Mq�rwi"t<lzkznp�Y�"twk¥½
khi�r�l0d�r�lhi"khn���lhdgqMrwf�� � |ei�i@:Di"��l0qp��lz|edgf1�"qM|ei"khi�r�l���qMkm«�npkhb�fj��npljlzi�khdgre�Ad�f1lhqAi�rwbwq¶«clz|ei�³­ï�«1d�lh|
n�r Ø i>:Gi���lzdx~Mi@Ú]vAn�fhf�kji"�ÇnLlzd�~�i�lzqßlz|ei�³ µ n�rwb:³­ù=�
� |wi�i@:Di"��l(qp�?lh|wi"fji�dgr�lzi�kzn���lzdgq�rwf4qMr¨rwi�telzkjdgrwq�qMfj�"d��g�ÇnLlzdgq�rwfDd�f4��rwq¶«1r,n�fDlz|wi¸¢
§.� × ¢Wdg��|wi"i�~�½§<v�dgkjrwq¶~�½­�çq�����i"refjlzi�dgrªØ�i@:Di"��l�np�õlhi"ki�çq�����i"refjlzi�dgrF«1|wq ¿°khfml:�ekhqM��qMfhi�b lh|wiè�"qMrw��i"�el:dgr¯lz|ei

�ÇnLlzi��¶à�²p­�f�Õ �� �Ö1nprwbó¢Wdg��|wi"i�~ n�rwb±§<v�dgkjrwq¶~ç«1|wqÙi��<�°n�rebwi"b±|wdgfßd�bwi�n�f�Õ¡���#ÖP� � |wisi>:Gi���l�q��
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lz|eiWv�i"bedgtwv.qMr_lz|wisrwi�telzkjdgrwqMf,lhkzn�~Mi�khfjdgrw�Ùd�lßd�fßbwi"fj�"kjdgu�i"b u�� npr i>:Gi���lhd�~Mis��q�lzi�r�lzdÇnp�¬lz|°nLl
bwi��Di�rwbwfÀqMr lz|wi:�"qMv���qMfhdxlzdgq�r±nprwb bwi�rwfhdxl�� q���vAnplhlhi"k"�¯©°qMk]³­ï¨lz|wi:�Dq�lhi"r�lzdgn��1dgf��Md�~�i"r±u��¢ Ï È �«É�ÊUË¸Ì�¹D«1|wi"kji�É¸Ê_d�f�lz|eiß©°i"khv�dJ�"qMrwfmlon�r�l n�rebµË¤Ì0d�f�lh|wißi"��i"��lhkhqMr�bei"rwfjd�l��:dgr
lz|eiv�i"bwd�twv:� � |wdgf¬�Md�~�i"f�kjdgfhiRlzqßnpryi@:Di"��lhd�~�i�vAdô�<dgrw��n�rwbÀvAn�fhf¬v]nplhkhdô�G� � |wi ¢
§.� i>:Gi���l�|°npf�n
fhd��Mrwdx¿°��n�r�l�d�vA�wn���l�q�rslh|wi¨qMfh��dg���ÇnplhdgqMrwfîq��Jfhq��Çn�k�rei"telhkhdgreqMf1bwtwi�lzqßlh|wi¨|wdg�M|yi��gi���lzkjqMrsbwi"refhd�l��
dgr�lz|wi�fhtwrG��©ªq�k¸qMfj�"d��g�ÇnLlzdgq�rwf�q��$nplhvAq�fh�w|wi�khd���rwi�telzkjdgrwq�f¸lz|ei0�"q�rwfhi�÷?tei"rw��i"fRq��$n!vAnpljlzi"kîi@:Di"��l
bwi��Di�rwbwf�qMr�«1|ei�lz|ei"k0lh|wi,v�q<bwi q���qMfj�"d��g�ÇnLlzdgq�rwf�dgf�³ µ í ³­ù¨qMk�³ µ í ³oÍ�¹�«1|wi"kji{³oÍ�dgf0n]fjlhi"kjdg�gi
rwi�telzkjdgrwqw� � |ei�fhd��Mr°nplhtwkhi¨��qMkRv]nLlhlzi�k1i@:Di"��lhf0d�r:lz|ei!fmlzi"kjdg��i!�"n�fhi!dgf�n�fjtw�w�wkji"fhfjdgqMr�qp�	lz|wi qMf¥½
�"d��g�gnplzd�qMr]�wkjqMu°n�uedg�gdxl��An�rwb:n{|edg�M|wi�k�v]npfhf1fh÷�t°n�kji"bWfh�w��d�ljlzdgre�w¹<«1|wd��o|:d�rw�"kji�n�fji"f�«1d�lh|srwi"telhkhd�rwq
i"rei"kh�p�M�

"$#&%'#hÎ 45+Ï6981/<;>=,-ÑÐÒ+ÏCÄ-�),+./W+Ï=,CÄ+
¤�i�telzkjdgrwqm	�t°npr�lhtwv ��i��"qM|ei"khi�rw�"i{d�f�nÀ�Mi�rwi"khn��gd�fhi"b
lhi"kjvûtwfji"b�lzqyiÁ�e�e�Çn�d�r
rwi"t<lzkhd�rwqBåªn�~Mq�twk
�o|°n�re�Mi�bwtei�lzqÝ�gqMfjfAq����"qM|wi�khi�rw�"i
qp��lz|wi:rwi"t<lzkhd�rwqMf@�¸÷�t°n�r�lhtwv v�i"�o|wn�rwdg�"n��1�w|°n�fji"f�� � |wd�f
�wkjq<��i"fhf1�"n�ryq<���"twk�d�rÀlz|wi §�lon�rwbwn�khb:¢:q?bwi"�Gbwtwi�lzq,lh|wi�vAn�fhf�i�dg�Mi�rwfjlznplzi�f�q��Jrwi"t<lzkhd�rwqMf�lhkzn�~�½
i"���gd�rw��npl�bwd£:Gi�khi�r�l�~Mi��gq?�"d�lhdgi�f0n�reb
|wi"re�"i,fji"�°n�khnplzd�rw�]q�tel�q¶~Mi�k��Çnpkh�Mi bwdgfmlon�re�"i"f × ��qMkRi��en�v��w��irwi�telzkjdgrwqMf(lzkzn�~�i"�g��dgrw����khqMv fhtw��i"kjrwq¶~pn�i¶ØÁ�î§<qMv�i¬�"q�|wi"kji"rw���{vAq?bwi"��f�d�r�~�qM��i�v�i"�o|wn�rwdgfjvAf�twfhd�rw�
u�i��Mq�rwb
§�lon�rwbwn�khb:¢:q?bwi"�G�w|��<fjdg��f1lhqßdgrw��khi"n�fhi�lh|wi��"qM|ei"khi�rw�"i i@:Di"��lzfRn�rwbyfj|wqMkmlzi"rslz|ei�kzn�rw��i
q¶~Mi�kR«1|wd��o|Wlh|wi��]«¬qMte�gbWuDi¨qMuwfji"km~�npuw�gi�Õ �M®�ÖQ�

"$#&%'#SÓ 45+Ï6981/<;>=,-ÑÐÒ+ÏCÄEÄ0
¤�i�telzkjdgrwq ��i���n��¯npljlzi�vA�elhfÀlzq_iÁ�e�e�Çn�d�rólz|wièbwd£:Gi�khi"re�"i"fsu�i�l�«¸i"i�rÜqMuwfji"km~Mi"b n�rwb¯�wkji"bwd���lhi"b
rwi�telzkjdgrwq�åwt<�<i"f�u��
np�g�gq¶«1d�rw�]nLl��gi"n�fjl0qMrwi,rei"telhkhdgreq]lzqÀbei"��n���dgr�lzq]n�rwq�lh|wi"k�np��lzdx~Mi!rwi"telhkhd�rwq
åªn�~Mq�twk"¹(nyfjlzi�khd��gi,rwi�telzkjdgrwqsqMk¨fjqMvAißrei�«ï�wn�kjlhdg�"��i��ß��i���n���v�q<bei"�gf0bwq:req�l¨rwi"��i"fjfzn�kjdg���
�wkhiÁ½
�"��twbwi�lz|eiRq?�"��twkhkji"rw��i�qp�GqMfj�"d��g�ÇnLlzdgq�rwfjÕ ��²sÖ��;�1i"��i"r�l¸khi"fjtw��lhf���khqMvïrei"telhkhdgreq iÁ�<�Di�khdgv�i"r�lhf�«1|edg�o|
n��w��i�npk�lzq{�Sn¶~�qMtwk1qMfj�"dg���ÇnplhdgqMref¸q¶~Mi�k�rei"telhkhdgreq�bei"��n��Wn�kji¨bwdgfj�"twfjfhi"b:�Çnplhi"k�qMrsd�rslh|wdgf��o|wn��elzi�k"�

"$#&%'#\Ô Å E~A�A1;\ÕÖ+×45+Ï6981/<;>=,-�A
� kzn�bwdxlzd�qMr°n������_d�rólz|wiÙ§?lzn�rwb°npkhbã¢:q?bwi"� × §w¢
ØAlh|wi"kji�dgfÀreq_rwi"i�b¯lhq_|°n�~MièvAn�fhfjd�~Mi�rei"telhkhdx½rwqMf���ä�n�km�MqMr_r�twv�uDi�k,ä n�rwbç�gi"�<lzqMr·r�twv�uDi�k§
¯n�telzq�v]nplhdg�"n��g�x�
i"v�i"kj�MiÀnpf,n��w�ekhq��<dgvAnplzi����
�"q�rwfhi�kj~Mi�bF�o|°n�kj�Mi"f��óä�n�km�MqMr±r�twv,u�i"k�n�rwbØ�U�.n�kjiWq�rw���·~?d�qM�Çnplhi"b dgr n�~Mi�kj� fh��i"��d�¿°�s«�n���¹
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bwi�fh�"kjdgu�i"bèu���lh|wi���J ¢ vAnplhkhdx�D� ¦�uwfji"kj~pnplhdgqMref�q��îrwi"t<lzkhd�rwqyqMfj�"dg���ÇnplhdgqMrefR�"n��g�$��qMk�npr�i��?lzi�r<½
fhd�qMryq��Jlz|wi §e¢ lhqßdgrw���gtwbei�v]n�fjfhdx~Mi�rwi�telzkjdgrwq�f"� � |wi¨rwi�« �w|��?fhd��"f1khi�÷?tedgkhi�b:�"n�rsi"dxlz|wi�k�uDi¨nLl
i"rei"kh��dgi"fR�gd��M|�lzi�kRq�kR|ei�n�~?dgi"k1lz|wn�rç�¶­�­�x�i@aß� �¯|wi"r
rei"telhkhdgreqMf0npkhi!n�fhfjtwvAi�b:lhq]u�i vAn�fjfh�gi�fhf�¹
lz|eiÀ§w¢ qMrw�x�è�"qMr�lonpdgrwf�lz|ei]�o|wd�kzn������
��i��õlm½�|°n�rebwi"bè¿°i"��b·³ � lz|°npl!�"q�tw�w�gi�f lhqWlh|win� Þ nprwb�K Ñu�qMfhqMref"� � |eiÀ�o|wdgkhn��g�x�èkhd��M|�lj½�|wn�rwbwi�bÝ¿°i��gb ³�Ù±dgf rwq�l�khi�÷?tedgkhi�b4��£Ë��lh|wiÀrwi�« �w|��<fjdg��f,q<���"twkjf
npl¨i�rwi"kj�Mdgi�f ��i"fjf�lz|°n�r �¶­M­bx�i@a{¹4lh|wi"rèlz|ei�iÁ�<�"�gtefhdgq�rÙu���
/9��Üq��¸rwi�«ï�°n�kmlzd��"�gi�f��"qMte�w�gi�bèlhq
lz|ei¸ÚÜuDqMfjqMrsn�rwby��dg�M|�lhi"k¸lh|°n�rÜÛ`Ý Ì �<¹<fjlhdg�g�Dn����gq¶«1f¬kjdg�M|�lj½Ë|°n�rwbei"byrwi�telzkjdgrwq,fjdgrw���gi�lhf1³lÙWlzqßu�in�bwbei"bslzqßlz|wi!§w¢Ù� � |ei"fhi�³lÙ
v�twfjlRu�i rei"telhkzn��Ytwrebwi"kRn����$§w¢ ��n�tw�Mi�d�r�lzi"khn���lhdgqMref"�
£Ë�0rwi�telzkjdgrwqÙvAn�fhfji"f�n�khiWn����"qMv�v�q<b°nLlzi"b d�r·lz|wiWfzn�v�iyvAn�rwrwi�kAnpf�÷�t°npkh�·vAn�fhfji"f�¹¸lz|ei"r

khd��M|�lj½Ë|°n�rwbwi�b:rei"telhkhdgreq]fhd�rw�M��i�lzfRn�kji�npbwbwi"b:lzq{lz|wi�§w¢Ý� � |wdgfRi"rwn�uw�gi�f0n Ø ��dgkhn���vAn�fhf1lzi�khv�Ú
��qMk�rwi�telzkjdgrwq�f1lhq{uDi n�bwbei"bslzqßlz|wi!§w¢ 
$n��Mkhn�rw�Mdgn�r4ÂÞ¦ß Ï y Ý ß ³ � ³lÙW�áà4º

¯
ºÄM × �<����¾�Ø

«1|wi�khi Ý ß dgf�nÝ��qMrwfjlzn�r�l�� � |wd�f�lhi"khvW¹�n�f{«1d�lh| lh|wi�vAn�fjf�lhi"khv�f�q���÷�t°n�kj�?f]n�rwb±�o|°n�kh��i"b�gi��elzq�rwf"¹D�"qMrwfji"km~Mi"f�lh|wi���i"�elhqMr
r�twv,u�i"k å ��§<dgrw��i�lz|ei�khi�fjl�qp��lz|wi,§w¢ �"qMrefhi"km~Mi�f å n���khi"n�be�M¹lz|ei"r i�n��o| rwi�telzkjdgrwq�vAn�fhf�i"dg��i"rwfmlonplhiW³QP1dgf�bwdgfmlzdgre��l���kjqMv dxlzfßnpr�lhdg�°npkjlzd��"��i ³�P × n�f åR× ³�PõØ Ïy å�× ³QPSØjØ���£�rslz|wd�f ³�P�§Ï ³aPJ«¸qMkj�gb4¹ª³aPJn�rwb ³�PJn�kji���n����gi"b Ø ��dgkznp��rwi"t<lzkhd�rwqMfËÚw�î¢�n�fjfhi"f1��qMk���d�kzn��rwi�telzkjdgrwqMf���n�r�uDi!�Mi"rwi�kznplhi"b
~?dÇn{lz|wi�ÿ�d��M�MfRvAi��o|°n�rwd�fhvW��¤�n�d�~�i"�x�M¹ªlz|wd�f�«¸qMtw�gb:fhtw���Mi"fml�lz|°nLl
rwi�telzkjdgrwqMf�|wn¶~�i¨v]n�fjfhi�fRfjdgv�dg�gn�k�lzqßlz|wi�qplz|wi�k��°n�kjlhdg���gi"f¬dgrÀlz|ei §?lon�reb°n�khb:¢:q?bwi��P� � |wd�f�dgf�rwqpl
lz|ei���n�fji�¹�fhq¨dgrßq�khbwi�k	lzq n�~MqMd�b,lz|wd�f��wkhqMue�gi"vW¹plh|wi1fjlhkhi"re��lz|{q���lz|wi�rei"telhkhdgreq�dgr�lzi�kzn���lzdgq�rwf�«1d�lh|
lz|eißÿ�d��M�MfRuDqMfjqMr�v,twfml�u�i�vAn�bwi���i"fjf0lz|°npr·�¶­ Ö Ó ì lh|°npl�qp��lz|wi�lhqM�
÷�t°n�kj��d�r�lhi"khn���lhdgqMrwf1«1d�lh|
lz|eiÀÿ�d��M�Mf���§?qMvAi�v�q<bwi��gf¨i��<�w�gn�dgrÙlz|wd�f «¸i�np�?rei"fhf{u��Ùrwq�l��"qMrwfmlzkhn�dgrwd�rw��³lÙ_lzq
fmlon��ÙqMrçlz|ei
lz|ekhi"iÁ½�uwkhn�rwi «1|wi"kji!lz|ei!kji"fjl0q���lh|wi�§w¢.�°n�kmlzd��"�gi�fRn�khi �"qMrefjlzkhn�dgrei"b:lhqA��dgip� � |wd�f0v�i�n�rwf�lh|wi"d�k
dgr�lhi"kznp��lzd�qMrwf�«1dxlz|sq�lz|ei"k�§w¢ �°n�kjlhdg���gi"f�«¸qMtw��bsuDi¨i��?lhkhi"v�i"�x�À«¸i�n��NÕ¡��¾�ÖË�
a ¢�n=ðjqMkhn�r°ny�°n�kmlzdg���gi,|wn�f�qMrw�x�
qMrwi��À��qMvA��qMrwi�r�l¨fh�wd�rwqMk�bwi��Mkhi�i�qp�¸��kji"i"beqMv n�~pn�dg�gn�uw��i��

� |wd�f!d�f qp�õlzi"rÝfjlznplzi�b·n�f�Â Ø n:¢�n=ðjqMkhn�r°ns�°n�kmlzdg���gißd�f!dxlzf¨q¶«1r·n�r�lzd��°n�kmlzdg���gi@Úw�{a0fß³�Ù_v,twfjl!u�i
rwi�telzkhn��Dterwbwi"k�n��g�D§w¢û��nptw�Mi0d�r�lzi"khn���lhdgqMref"¹?��n�tw�Mi�dgr�~pn�khdgn�rw��i0n����gq¶«1f¸nß¢�n=ðjqMkhn�r°n v]n�fjf¸lhi"khv
��qMk¨khd��M|�lj½Ë|°n�rwbwi�bçrwi�telzkjdgrwq�f × fhtw�o|_nslzi�khv dgf¨rwqpl���qMfhfjdguw��iß��qMk¨q�lz|wi�k ��i�khv�dgqMref!npf!dxl «¸qMtw��b
�gi"n�bylzqß~?dgqM�gnplzd�qMrÀq��(�o|°n�kj�Mi¨�"qMrefhi"km~pnplzd�qMrªØ��Þ¦â Ï y Ý Ù ³JãÙ ³�Ùe�áà4º

¯
ºÄM × �<����à�Ø

ÿ�i�khi¨³ ãÙ d�fîlh|wi��o|°n�kj�Mi���qMrLðjtw��nLlzi0qp�(³lÙ$�î§<dgrw��i0u�q�lz|y³lÙ�nprwb ³�ãÙ n�uwfjqMkhuW³]nprwbÀ�"kji�nplhi ³G¹ Þ¦â
v�dx�<i"f!³Ýnprwb ³D� � |�twf,n:¢�n=ðjqMkhn�r°nWv]n�fjf¨bwq<i�f!req�l �"qMrwfji"km~Mi å �À£Ë�¸lz|wi�khi�dgf¨rwq���qMrwfji"kj~�i"b�gi��elzq�rßr?tev,uDi�k�lzq�bwd�fjlzd�rw�Mtwd�fh|ßi"n��o|{rwi"telhkhd�rwq¨v]n�fjf�i"d��Mi"rwfmlonplhiR³QP°��kjqMv dxlzf�n�r�lhdg�°n�kmlzd��"�gi ³JPË��£Ël
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d � u�&/ #,i*UT�*ÄV �(qMfjfhdgue�gi1rwi"t<lzkhd�rwq v]n�fjf�|wdgi�kzn�kj�o|wdgi�f"� � |wi��"qMv���qMfhdxlzdgq�rwf	q��Gi�n��o|Av]n�fjfi"d��Mi"rwfmlonplhi]d�rÝlzi�khv�f!qp��lz|wi�åªn�~MqMtwk!i"d��Mi"rwfmlonplhi"f�n�khiAdgrwbwd���nplhi"bÝu��èlh|wiA��khn���lhdgqMrwf q��lz|wi¨u°npkhf1dgrsi�np�o|:��qM�gqMtek"��©�d��Mtwkhi�f�lon��pi"rs��khqMvÿÕ¡��à�ÖS�

dgf¸�Dq�fhfhd�uw�giRlz|°nLl�rwi�telzkjdgrwq,vAn�fjfhi"f�vAn���|°n�~Mi��"q�r�lhkhd�uwtelzd�qMrwfî��khqMv&u�q�lz|y��d�kzn��0n�rwbs¢:n=ðjqMkznpr°n
lzi�khv�f"� � |wdgf$d�fYuDi���n�twfjiîlh|wi���dgkhn���vAn�fhf4lhi"khvW¹¶«1|wdg��i�d�lYbeq<i�fJreq�lY~?dgqM�gnplzi å �"qMrwfji"km~�nLlzdgq�r4¹=bwq<i�frwq�lRkji"÷�twdgkji å ��qMrwfji"kj~pnplhdgqMrWi"dxlz|wi�k"��£Ë� å �"qMrefhi"km~pnplzd�qMr:d�f�d�vA��qMfji"bylz|wq�tw�M|4¹°lz|ei"r�¢:n=ðjqMkznpr°nvAn�fhf�lzi�khv�f1n�khi¨kjtw�gi�bWq�tel��
£�khkhi�fh��i"��lzd�~�isq��1|wq¶« rei"telhkhdgreqMfß��n�d�rçlz|wi�dgk,vAn�fjfhi"f�¹�i��<�Di�khd�vAi�r�lzn��gd�fjlhf�|wqM��iÀlzq�v�i�npfhtwkji

lz|eiW|edgi"khn�kh�o|��_qp��lh|wiyrwi"t<lzkhd�rwqèv]npfhfßi"d��Mi"refjlonLlzi"f�� ©�dg��twkhiW�<����fh|eq=«1f{lz|eisl�«¸qÙ|wdgi�kzn�kj�o|wdgi�f
× uwn�fhi�b q�r lh|wkhi�iyrwi"t<lzkhd�rwqMfzØ «1|wdg�o| n�kjiÀ�"q�vA�°nLlzdgue�giA«1dxlz|_��twkhkji"r�l{i��<��i"khd�vAi�r�lon���i�~?dgbwi�rw�"ip�� |wi���kznp��lzd�qMrwfyq�� lz|ei�u°n�khfsd�rãi"n��o|ã�"qM��qMtwkÀkji"�wkji"fhi�r�l:lh|wiè�"twkjkhi"r�l:uDi�fjly¿wlW��qMvA��qMfjd�lzd�qMrwf
q��¨i"n��o|Fv]npfhf]i�dg�Mi�rwfjlznplzi:dgr lhi"kjvAfAq���lz|ei�åªn�~MqMtekÀi"d��Mi"rwfmlonplhi"f�� � |wi
qMkjbwi"kjdgrw�Ýq��!³ Ó nprwb³ ì |°n�f uDi�i"rÝbwi�lhi"khv�dgrei"bÙu��ç§<q��Çn�k�rwi�telzkjdgrwqWi��<��i"kjdgv�i"r�lzf × fji"i]§<i"��lzdgq�r_�<�¡ w�¡ �Ø�n�rwbÝkhi�np��lzq�krwi�telzkjdgrwqAi��<�Di�khd�vAi�r�lhf × fji"i{§?i"��lhdgqMr
�<���<���¶Ø�����|��?fhd��"d�fjlzf0|wqM��i!lzqAuDi�n�uw��i lhqÀbwi"��dgbwi!uDi�l�«¬i�i"rlz|eiWreqMkhvAn���nprwb±d�r�~Mi"kmlzi�b±|wd�i"khn�kh�o|wd�i"f�¹¸bwteislhqÙë{v�ìÕ ì ¹îtwfhd�rw����telztekhisq�:ª½¥nL�<dgf��gqMrw�L½�u°n�fji"��dgrwin����"i"��i"khnplzqMk�rei"telhkhdgreq�iÁ�<�Di�khdgv�i"r�lhf × fhi"i!§<i���lhdgqMr��<��²<���MØ��
£�r]n�bebwd�lhdgqMr,lhq¨lh|wi1�Dq�fhfhd�uw�gi�|edgi"khn�kh�o|edgi"f�q���lz|ei�rwi�telzkjdgrwq¨vAn�fhf�i�dg�Mi�rwfjlznplzi�f"¹�lz|wi�khi�n�khi�l�«¸q

l��?�Di�f,q��¬vAq?bwi"����qMk�lh|wiÀn�uefhqM��telzi{~pn��gtwi�f!qp��rwi"t<lzkhd�rwqWv]n�fjfhi�f"�s£�r·|wd�i"kznpkh�o|wd���n���v�q<bwi��gf�lz|ei
vAn��Mrwdxlztwbwi¬q���i�n��o|�v]npfhf	fj�w�gdxlhlzd�rw��d�f	�"qMv��°n�khn�uw��i¬lzq�lh|wi�v]npfhf�q��ªlz|ei��Çn�kj�Mi"k	vAn�fjf�i"dg��i"rwfmlonplhi
dgr�~�qM��~�i"b4�	£�r{lz|ei��"n�fhi1q��4n¨÷�t°npfhdx½Ëbwi"��i"rwi�kznplhi�rwi�telzkjdgrwq¨vAn�fhf�fj�Di���lzkjtwvW¹?rei"telhkhdgreq vAn�fjfhi"f¸n�kji
n����Gq��(lz|wi¨fznpvAi�qMkjbwi"k1q��(vAn��Mrwdxlztwbwi�n�rwbWfhq�v,tw�o|W�Çn�kj�Mi"k¬lh|°n�rslz|wi¨vAn�fhf�fj�w�gdxlhlhdgrw�Mf%Õ  �­sÖQ�
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!iÎw! � �����	�����
� ' ���	�û' �����	������� ���À���

� |wi�§w¢êvAn���i�fîreq �ekhi"bedg��lhdgqMref���qMk�lh|wi�~�np�gtwi�f	q���lz|wi�rwi�telzkjdgrwq¨vAn�fhfji"f�n�reb�d�rßlz|wi1n�uefhi"re�"i1q��
n�r�� qMuwfji"kj~pnplhdgqMref�q��°kjdg�M|�lm½�|°n�rebwi"b!rwi"telhkhd�rwq0fmlonplhi"f(lh|wi���n�kji¬n�fjfhtwv�i"b,lhq0u�i¬vAn�fhfj�gi�fhf"����dgkji"��l
fhi"n�kh�o|ei"f0��qMk�³�vAn�fhfji"fR|°n�~Mi,q�rw���yi�~Mi�k��?dgi��gbwi�b�tw�w��i"k��gd�vAdxlzf"�î¤Ri"telhkhdgreqMfRlzn���i!�°n�kml�d�r:«¸i�n��
dgr�lhi"kznp��lzd�qMrwf	d�r,lz|wi�dgk;åªn�~�qMtwk�i"d��Mi"rwfmlonplhi"f�¹?fjq n�r��,bwd�khi"��l�vAi"n�fhtekhi"v�i"r�l�q��Drwi�telzkjdgrwq�vAn�fhf	«1d��g�
u�i,lzdgi�b
lzqsnÀ�°npkjlzd��"tw�gn�kzå°n¶~�qMtwk�i�dg�Mi�rwfjlznplzip��£�r��Mi�rwi"khn���lz|eißv]n�fjf�i"d��Mi"rwfmlonplhi"f�q��îrwi�telzkjdgrwq�f
rwi�i"b rwq�l{u�iW��qMv�vAi�rwfhtwkhnplziÀ«1dxlz|_lz|eibå°n¶~�qMtwk{i"d��Mi"refjlonLlzi"f�� × «�® ©@® ú ¥`ÃBÂj�]ÈÉ¨s¤.Æ���¤� úù�Ã¬�sî
Ã>�£Æ.Ã>¤y�>�­���lÃ��I¨l©�û�²g��ÈÉî!��® Ø }�rw��dg�piW÷�t°npkh��fAreqÙfjdgrw���giyvAn�fhf{i"d��Mi"refjlonLlzis��n�r u�i:npfhfhq?�"dgnplzi�b npf
u�i"dgre��lz|wi0bwqMv�dgr°n�r�l¸�"qMv���qMrwi"r�l¬q��JnQåªn�~MqMtek�i"d��Mi"rwfmlonplhi�bwtwi�lzq�lh|wi��Çnpkh�MiRvAdô�<dgrw��n�rw�M��i"f¬fjq
�Sn�k1qMuwfji"km~Mi"b × fhi�i,§?i"��lhdgqMr
�<�¼��Ø�� � |wi"kji���qMkjiLå°n¶~�qMtwkRi"d��Mi"rwfmlonplhi"fRv,twfml�n��x«�n��?fRuDi¨�"q�rwfhd�bwi"kji"bn�f GÔ³�HJI Ï X P ] H^P<GÔ³QP_I × �<�¼�M­�Ø

¢�n�r��{iÁ�e��i"kjdgv�i"r�lzf�|°n�~�i0npljlzi�vA�elhi"bßlzq¨��qMrwfjlhkzn�d�r�lh|wi1rwi"t<lzkhd�rwq¨v]npfhfhi�f"���1i"fjtw��lhf�n�khi1÷�twq�lhi"b
n����"qMkjbwdgrw��lhqRlh|wiZåªn�~MqMtwkJq��<lz|wi�rwi�telzkjdgrwqMf$bwi�lzi���lzi�b,dgr�lh|wi�i��<�Di�khd�vAi�r�l"¹puetel(lh|wi��gd�vAdxlzfG�"n�r rwq
�gq�rw�Mi"k(uDi�lh|wqMtw��|�l	q��Dn�f	�gd�vAdxlzf$qMr,lh|wi�v]npfhfhi�f�q��ªlz|wi¸«¬i"n��,rwi�telzkjdgrwq�i�dg�Mi�rwfjlznplzi�f	lz|wi�vAfji"��~�i"f��
� |wi �"twkjkhi�r�lR��dgv�d�lzf¬n�khi�fjtwv�v]n�kjdgfji"bsuDi��gq¶«¨��£�rWi�n��o|:��n�fji¨lh|wi¨÷�t°n�r�lzdxl��y�"qMrefjlzkhn�dgrei"bWdgf

v ìOü ï�ý«þÞhÿ Ï X P G ] H^POG ì v ìÞ�� M × �<�¼�e�=Ø

«1|wi�khiß³QHÀdgf�lh|wi!rei"telhkhdgreq�åªn�~Mq�twk0fmlonplhi!qMuefhi"km~Mi�b4�Rÿ�i"kji!lh|wi!fjtwv�dgf1q¶~Mi�k�n����YvAìÞ�� «1|wd��o|
n�kjilzq?q{�"��qMfhi�lhqM�Mi�lh|wi"k�lhq�u�i¨khi�fhqM�x~Mi"b:i��<��i"khd�vAi�r�lon������M�

"$#\"$#&% Å E~A�A¼Å +.E~A:6,/W+�� +Ï=Ö81A��ÒA1;>=��	��

� |wi�fjlhkhqMrw��i"fjl!�gd�vAdxlzf�q�rÙlh|wiméÚ³­ïRv]n�fjf��$n�kjiAq�uelon�d�rwi"bèu��è¿wlhlhdgrw�ylh|wiAfj|°n���iAqp�¬lz|ei�Ó4½Ëbwi"�"n¶�
fh��i"��lzkjtwv q���lhkhdxlzdgtev × Õ ÿ0Ø�� � |wi]l�«¸qè�"twkjkhi�r�l,uDi�fjl{�gd�vAdxlzf���kjqMv.iÁ�<�Di�khdgv�i"r�lhf,q���lz|edgf!l��?��i
n�kji¨��kjqMvþlh|wi � kjqMd�lhfh�NÕ  e��Ö$n�rwb�¢�n�d�rgÛ�ÕÔ ��sÖY��khqMtw�ef1«1|eqAqMu<lon�d�rW��dgv�d�lhf¸q��(v ü ï�ý«þÞ
� ÷ �<º���i>aïnprwbv ü ï�ý«þÞ
� ÷ �<º���i>a kji"fj�Di���lzdx~Mi����snpl�lh|wi à��Mñê�0� 
����
£�r�lhi"kji"fjlhdgrw�����M¹�d�� lz|wièiÁ�e��i"kjdgv�i"r�lonp��khi�fhqM��telzd�qMró«�npf:u�i�ljlzi"kylh|°n�rãëßvAìP�� Ï vAìÞ d ycv�ìÞ�� ¹lz|ei"r Ý Þ d�nprwbWë{v�ìP�� �"qMte�gbyu�i�bwi�lhi"khv�dgrei"bÀ��khq�v ¿wljlzd�rw�,lz|wi�fj�Di���lhkzn��YnprwqMvAn����{«1|wd��o|s«¸qMtw��bkhi�fhtw�xl���§<tw�o|��ekhi"��dgfjdgqMrWdgf1�wkjqMu°n�uw�x�yfhq�vAi�«¬n¶�Wq�:è|eq=«¸i�~�i"k�Õ  M��ÖP� � |wi3J¨a � �1£¥¤ ×�� � kh�gfjkhtw|eiú È�� lhdgtwv û i"t<lzkhd�rwq:¢�n�fjfQ9��<�Di�khd�vAi�r�loØ�dgf nWrei��?l���i"rwi�kznplhdgqMr�lzkjd�lhdgtwväÓ4½�bwi���n��èi��<��i"khd�vAi�r�l
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bwi�fhdg��rwi"b lzqÙkhi"n��o| nèfhi�rwfhdxlzdx~<dxl��_q��0­eº���i>aß� £Ël{«1dg�g�¸uDiWn�ue�giÀlzqÙbwd�fh�"kjdgv�dgr°nLlzi]u�i�l�«¸i"i�rófhqL½
��np�g�gi�b:|edgi"khn�kh�o|edg��np�$n�rwb
÷�t°n�fjdx½Ëbwi"�Mi�rwi"khnplzi!rwi"t<lzkhd�rwq�v]n�fjf�v�q?bwi"��f × fhi�iß§<i���lzd�qMr��?���M���MØÁ� � |wii��<��i"kjdgv�i"r�lRdgf�fh�o|ei"bwtw��i"bWlzq{uDi��Mdgrylzn���dgrw�{b°nplznßdgrs�Çnplhi ��­M­M¾ÇÕÔ M �ÖS�

"$#\"$#\" Å E~A�A¼Å +.E~A:6,/W+�� +Ï=Ö81A��ÒA1;>=��	���
¢:i"n�fhtwkjdgrw��lh|wi�v�qMv�i"r�lztwvòq��°lh|wi�v,twq�r,�wkhq?bwtw��i"b{dgr!�wdgq�r,bwi"�"n�� × ë Ð í ã Ð ³ µ Ø(n�rwb,¿wljlzdgre�lz|ei!qMuefhi"km~Mi�b
fh��i"��lzkhtev dgr:n�fjdgv�dg�Çnpkî«¬n��Wlhq�lh|°nplRbwqMrei¨��q�k
Ó4½Ëbwi"�"n¶�Wnp�g�gq¶«1f�twf�lhqA��qMrwfjlhkzn�d�r
v ìOü ï�ý«þÞ
� � � |eiyvAqMfmlßfhi�rwfhdxlzdx~Miyv�i�n�fjtwkhi�vAi�r�l{vAn�bwi]fhq��Sn�k�«¬n�f{v]npbwiynpl,lh|wis��nptw�1§<�o|wi�khkji"k
£�rwfmlzd�lhtelzi¨d�r�KGtekhdg�o|Wn�reb:qMu<lon�d�rwi"bWnß�gd�vAdxl¬q��(v ü ï�ý«þÞ � ÷ �=²�­���i>aïnLlRàM­�ñê�0� 
��!ÕÔ ��sÖQ�"$#\"$#hÎ Å E~A�A¼Å +.E~A:6,/W+�� +Ï=Ö81A��ÒA1;>=��	���
£�r{lz|wiR��n�fji�qp�Y³ ù lh|wiRbwi"�"n¶�?fîq��Glh|wi¦N]��i"�elhqMr���n�r�uDi1twfji"b�lzq bwi�lhi"khv�dgreiRv ü ï_ý«þÞ
� � � |wi
N]��i"�elhqMr
��nprçbwi���n��è~<dgn:nsr�twv,u�i"k!q�����i"�elhqMrwdg�{nprwbçfji"v�dx½���i"�elhqMrwd��ßvAq?bwi"f��y¦�rw��iÀn���npdgrÙns¿el!lhq:lz|ei
fh|wn��DiRq��Dlz|wiRfh��i"��lzkzn q��Glh|wiRbwi"�"n¶���wkjq<betw��lhf¸�"n�r]u�i�tefhi"bG� � |wi���twkhkji"r�l�u�i"fml¬te�w�Di�k¸��dgv�d�l�qMr
v ü ï�ý«þÞ � qp�¬v ü ï�ý«þÞ � ÷ ��¾eºÚ��¢:i>aênLl�àM�Mñû�0� 
��$«¬n�f qMuelzn�dgrwi�bèu���lh|wi{aw
/9���ÿ ��qM�g�gn�uDq�kznplhdgqMr:u��
�"q�rwfhd�bwi"kjdgrw�s�L½Ë�wkhq�rw�yn�rwbÝ�=½Ë�wkhq�rw�Àbwi���n��?f qp�îlh|wi	NÙ�gi��elzqMr × «1|wi"kji,lz|wi,lhi"kjv é¼�wkhqMre�g�Gkji���i"kjf
lzq�n{�o|°n�kj�Mi"bW�°n�kmlzdg���gi�bei�lzi���lhi"b�d�rylz|wi�lzkhn��o��dgrw���o|°n�v�uDi�khf1q��Jlz|wi¨i��<��i"kjdgv�i"r�lÁØFÕÔ �®�ÖQ�

"$#\"$#SÓ �*-�=,AJ8:/WE ;>=$8:A��,/W-�� � A 81/W-���)$09A:;>CÄA
� |wi�� ¢:a�� × ù d��g��dgrefhqMr ° d��"khq¶«¬n�~Miu��rwd�fhq�lhkhqM���*©�khqMu�i¶Ø¨v]np��i"f bwi�lon�d��gi"bÙv�i�n�fjtwkhi�vAi�r�lhfq��$lz|ei��"qMfjvAd���vAd��"kjq=«¬n�~Mi¨u°n��o���MkjqMtwrwbG�¸äî�]¿wljlzdgre�,lz|wi��°npkzn�v�i�lhi"khf�qp�Jlh|wi¨fjlzn�rwb°n�kjbs�"qMfjvAqp½
�gq��Mdg�"n��wv�q<bwi��°lzq!lh|wi"fji0b°nLlon�np�gqMrw�¨«1d�lh|�lh|wi��Lb°©)xL��§An�rebB
4� K ��qMkji"fml�b°nplzne¹?n!��dgv�d�l�qMrAfhtwvq��(rwi"t<lzkhd�rwq{v]npfhfhi�f�qp� X P Ý Þ d ÷ ­eº¼®M¾	i@a × à���ñ �0� 
���ØFÕÔ �²sÖ$�"n�r:u�i¨qMuelzn�dgrwi�b4�!iÎ�� �/� � �A�����W���0ú � �����������
� ���	���"ö�ö"�!�	�"��� ���:�ç������� ���À���

a0f¬vAi�r�lhdgqMrei"byn�u�q¶~Mip¹erwi�telzkjdgrwq,bei�lzi���lhdgqMrÀd�f¬���Çn�d�vAi�bAqMrAlz|wi�uwn�fhd�f¬q��$qMuefhi"km~pnplzd�qMrwf¬qp�$�°n�kjlhdx½
�"��i"f��wkhq?bwtw��i"b�dgr:�o|°n�kj�Mi�½Ë�"twkjkhi"r�l�q�k0rwi�telzkhn��x½Ë�"twkjkhi"r�l0rwi"telhkhd�rwqÀdgr�lhi"kznp��lzd�qMrwf�� � |wi �Sn���l�lz|°nLl
rwi�telzkjdgrwq{�"kjqMfhf¥½�fji"��lhdgqMref0n�kji¨fhq�fhvAn��g�4v�i�nprwf�lz|°npl1d�r�lzi"refhi rwi"telhkhd�rwq§å°t<�<i"f0n�rwbW�Çn�kj�Mi�bwi�lzi"�Á½
lzq�khf�n�kji�khi�÷�twdgkji"bydgr]qMkhbwi�k¬lzq�qMuelonpdgrÀtwfji���tw�Gi�~Mi�r�l�khnplzi�f"�î§?lhi"�wf�v�twfjl�u�i0lzn���i�rslhq,v�dgrwd�vAd�fhi
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i��<��i"kjdgv�i"r�lon��(u°n��o���MkjqMtwrwbwf���kjqMv���qMfhv�dg��kzn�bwdgnplzd�qMr4� � |ei�u�i"fml�«�n��:lzqyfh|edgi"��b�rwi"t<lzkhd�rwqybwiÁ½
lzi���lhqMkhf���khq�vê�"qMfjvAd���kzn��?fRdgf�lzq{uwtedg�gbylh|wi"vêbei"i"�Wtwrwbei"kh��khqMtwreb4�
� |wi�reqMr<½m¢:n=ðjqMkznpr°n��°n�kjlîq��Dlz|wiR�î¢�¤0§�vAnplzkjdx� × i"÷�t°nplhdgqMr × �<�Ú�p­�ØhØ��"n�r]u�i��Sn���lhqMkhd�fhi"b�dgr�lhqnß�wkhq?bwtw��lRq��(lh|wkhi�i¨v]nplhkhd��"i"f1npfRu�i"��q¶«¨Â

] Ï ¬­­­®
� ­ ­
­

¯ ì Õ ° ì Õ
­ y ° ì Õ ¯ ì Õ

² ³³³´ ¬­­­® ¯ ÓSÕ
­ °pÓSÕ õ Ö Pc±

­ � ­y °pÓSÕ õ Ö Pc± ­

¯ ÓSÕ
² ³³³´ ¬­­­® ¯ Ó ì °pÓ ì ­y °�Ó ì ¯ Ó ì

­
­ ­ �

² ³³³´ ¬­­­®
õ PcH ­ ­
­ õ P k ­
­ ­ �

² ³³³´
× �<�¼���MØ

� |wi,bwi�lon�d��gf0qp��i�n��o|�q���lh|wi"fji,v]nLlzkhd��"i�f�n�kji,bwi�lhi"kjvAd�rwi"b
u���bwd�:Di"kji"r�l�i��<��i"kjdgv�i"r�lzf�� � |wi
¿°kjfjlRn�rwbÀlh|wdgkjbÀ�°n�kmlzf�|°n�~�i¨n��gkji�n�be�Au�i"i"rsbwi�lzi�khv�dgrwi�bÀlzqßfhq�vAi�iÁ�?lzi"r�l"� � |ei�i"�gi�vAi�r�lzf�q��$lz|ei
¿°kjfjl!v]nplhkhdô�
�"n�rçu�i{bwi�lhi"khv�dgrei"bçu��ÙnplhvAq�fh�w|wi�khd��ßrwi"telhkhd�rwq:iÁ�<�Di�khdgv�i"r�lhf × fhi"i]§<i���lzd�qMrç�<��®MØn�rwbsiÁ�e��i"kjdgv�i"r�lzf1��q<qM��d�rw�ßnpl1rwi�telzkjdgrwq�f1��kjqMvênp�"�"i��gi�kznplhqMkhf × fhi"i!§<i���lhdgqMr:�<��²MØ�� � |ei!i��gi"v�i"r�lhfq��4lh|wi�lh|wdgkjb]vAnplzkjdx�{�"n�r]u�i0bei�lzi�khv�dgrwi�b]��khq�v fhqM�gn�k�rwi"telhkhd�rwq�iÁ�e��i"kjdgv�i"r�lzf × fhi�i�§<i���lhdgqMrÀ�<�¼ �Øn�rwb�khi"n���lhqMkîrwi"telhkhd�rwq¨i��<�Di�khd�vAi�r�lhf × §<i"��lzd�qMrÀ�?�Ú�MØÁ�	a0f���qMk	lh|wi�fji"��qMrwbÀvAnplzkjdx�5ê�npl�lz|eiRlhdgv�i�q��«1khdxlzd�rw�AreqÀi��<��i"khd�vAi�r�l�|°n�fR�Mi�l�qMuwfji"kj~�i"b
~pn���twi"f�q���í ÓSÕ §Ï ­e��a�f0d�f0�"��i�n�k1��khq�vêlz|wi,fji"��qMrwb
vAnplzkjdx��nÀrwqMr<½ñÛ"i�khqÀ~pn��gtei,q��¸í ÓSÕ dgf�kji"÷�twdgkji"bèdgr�qMkhbwi�k0��qMk�q�uwfhi�kj~pnplzd�qMr�q�� � §Ï ­e� � |wißu�i"fml
�gd�vAdxlzf�qMr�í ÓSÕ fhq]�SnpkR«¸i"kjißqMuelonpdgrwi�b�u��slz|wi{��ÿ0¦¨¦LKÙi��<�Di�khd�vAi�r�l × fji"i{§<i���lhdgqMrè�?�Ú�<���MØÁ� � «¸q��qMfhfjdguw��i�fjlzkhnplzi��Mdgi�f���qMk���telztekhi¨i��<��i"khd�vAi�r�lzf1dgrylz|edgf1n�kji�n{n�khi�lhqwÂ
�M�

Yq?qM�Ù��q�k�³ ï bwdgfhn��w��i�n�khn�rw�"iyd�r±³ ï å°t<� × khi�np��lzq�kßrwi"telhkhd�rwq�i��<��i"khd�vAi�r�lzf"¹îbwd�fh�"tefhfhi�b d�r§<i���lhdgqMr:�<���<�¼��Ø
�<�

Yq?qM�:��qMk�³ñïRnp�w�Di"n�kznprw�"i{dgrÙ³ µ å°t<� × n����"i"��i"khnplzqMk0rwi"telhkhd�rwqsi��<�Di�khd�vAi�r�lhf"¹$bwd�fh�"tefhfhi�bçd�r§<i���lhdgqMr:�<��²<���{nprwb
§?i"��lhdgqMr:�<��²<�¼��Ø

!iÎ! )y��ö"���/� �����������
� ���:�ç���î�"� ���À���

"$#SÓ9#&% " -ÖDnE~/¹45+Ï6981/<;>=,-$#�/W-&%�6,C�8W;n-�=
� |wi,§<twr
d�f0n�v]n�d�r<½�fji"÷�twi�rw�"i!fjlonpk�npl0nAfmlon��Mi!q���fmlon�uw��i!|��?bwkjqM�Mi"r�uwtwkhredgrw�w� � |wi!bwqMv�dgr°npr�l
�o|°n�d�r�q��(��twfhd�qMrWkhi�np��lzd�qMrwfRdgf�lz|ei Øl¡7¡ �o|wn�dgrgÚe¹°dgrs«1|wdg�o|���q�twk1�wkhq�lhqMrwf1��twfhi lzqM��i�lz|ei"k1lzq{��qMkhv
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nß|wi"��dgtwvþr�tw�"��i"twf�� � |wi¨��qMv,uwd�rwi"bsi@:Di"��l0qp�(lh|wi"fji!kji�n���lzdgq�rwf�dgf�Â
  v � ��õ Ö í ' ÿRiò� �M³­ïI� ��®eº�²���¢:i@a

¦�twk�u�i"fjl¨�edg��lhtwkhißqp�¸lh|wißfjlhkhtw��lztwkjiAnprwbÝb<�<rwn�vAd��"f�qp�¸lh|wißfhqM�gn�k���qMkhißd�f��Md�~�i"rèu��
lz|wi�§?qM�Çn�k
§?lzn�rwb°n�kjb{¢:q?bwi"� × §e§w¢
Ø����¬twkjkhi"r�lh���M¹plz|wi¸�wkhi���i"khkji"b�§w§e¢þdgf(ä�§e­�� × ¦��îØJbwi�~Mi"��qM��i"b,u���ä�n�|w�"n��g�n�rwb·§<i"kji"rwi��g��d�Õ  �¾sÖ5Õ  �àsÖP� � |wiÀ§w§w¢ d�f!tefhi"b·lhq�bwi�lzi�khv�dgrwi{lz|wi�kznLlzi]qp��i�n��o|Ý��twfhd�qMrçkji�n���lzdgq�r
n�rwbÝ��n����"tw�gnplzi,lh|wi�i"v�d�lhlhi"b�å°t<�Ùq��¬fhqM�gn�k¨rwi"t<lzkhd�rwqMf��y©�dg��twkhi��<�¼�sfh|wq¶«1f�lh|wiAkji�n���lzd�qMrwf�lz|°nLl
��qMkjvûlz|wi ¡7¡ �o|°n�dgrG¹(nprwbÙlh|wi{i"rwi�kh���èfj�Di���lhkhtwv q��¸fhq��Çn�k�rwi�telzkjdgrwq�f �ekhi"bedg��lhi"bÙu���lz|wiA§w§w¢Ù�
a0���"qMkjbwdgre�!lzq lz|wi�vAq?bwi��P¹Mlz|ei ¡7¡ �o|°n�d�rÀn����"qMter�lhf¬��qMkîq¶~Mi"k¬àM­�ñ q��Glz|wi�rwi"telhkhd�rwqMf¬i�vAdxlhlhi"b�u��
lz|ei�fhtwrG�¸ÿRq¶«¬i�~Mi"k�¹ªn��g�°lh|wi"fji�rwi"telhkhd�rwqMf�|°n�~�i�i"rwi�kh�Md�i"f�u�i"��q¶«Ü­<�¼ ���¢Wi@a{��¦0lz|ei"k��wkjq<��i"fjfhi"f1d�r
lz|ei fjtwrW�wkhq?bwtw��i!rwi�telzkjdgrwq�f�q���|edg�M|wi�k�i"rwi�kh�Md�i"f��¸©°qMk�iÁ�en�vA�e�gi�¹<lz|wi¨dgr�lhi"kznp��lzd�qMrwf
ö ä¬i-�äõ Ö í ö 
Yd ô��û³­ï × ²Mñcq��jå°t<�wØ	n�rwb v �äõ Ö � v í ( ��³ñï × ­e���Mñcq��jå°t<�wØ��wkhq?bwtw��iv�qMrwqp½Ëi"rwi�kh�Mi�lzdg�Rrwi�telzkjdgrwqMf¸«1d�lz|]i"rwi�kh�Md�i"f�q��J­<��¾M®�¢Wi@a n�rwb����¼ M î¢Wi@aòkhi�fh��i"��lzd�~�i"�x�M�î��i"fj�wd�lhi
qMrw�x�ßvAn���dgrw�¨tw�]­e��­<�=ñéq��Dlz|wiÇå°t<�{lh|wi�bei"��n�� ó ä í ó ä¸i~ôm� õ Ð �/³­ï(�ekhq?bwtw�"i�f¬rwi�telzkjdgrwq�f
«1d�lh|èi"rwi�kh�Md�i"f�tw�èlzqè�� w�x�J¢:i>a{¹Yv]n���d�rw�yd�l�iÁ�<�Di�khdgv�i"r�lzn��g�x��npbe~pn�r�lon��Mi�qMtwf�lzqsbwi�lzi���l¨lz|wi�v:�

a0f¨vAi�r�lzdgq�rwi"bÙdgrç�¬|°n��elhi"k{�M¹Jfhd�rw�"ißlz|ei�¿°kjfjl v�i�n�fjtwkhi�vAi�r�lhf!qp��fhq��Çn�k�rwi�telzkjdgrwq�f u��èlz|ei
ÿ�q�vAi�fjlonp��isi��<��i"khd�vAi�r�l
Õ¼�?��ÖP¹în�bwi�¿°�"dxl{dgr_lz|wiyq�uwfhi�kj~Mi�b fjqM�Çn�kßrei"telhkhdgreqIå°t<� ��qMvA�wn�khi�b lhq
lz|wnpl��ekhi"bedg��lhi"b_u��èlz|wiy§w§w¢ �"n�twfhi�b_fh��i"�elhdg�"d�fhv/n�u�qMtel!lz|wiÀ§w§w¢ �°npkjlzd��"tw�gn�kh�x��dgrÙlz|wiArwi"t?½
lzkjdgrwq��e|��?fjdg�"f��"q�vAv,terwd�l����_§enplhi"���gd�lhi]u°npfhi"b v�i�n�fjtwkhi�vAi�r�lhf{q���lh|wiyfh��i"i�b q��RfjqMtwrwb dgr_lz|ei
fhter × |wi"��dgqMfji"dgfjvAq��gqM���eØ���khqMv lz|wi¨v�dgb<½z�¶àMàM­�f¸qMr�«�npkhb�|wn¶~�i�~Mi"kjd�¿°i�b�vAn�r��Àq��Jlz|ei �ekhi"bedg��lhdgqMrefvAn�bwi¨u��ylz|wi�§w§w¢ Õ¼�p­�ÖS��¤�q¶«cdxl1dgf1�Mi�rwi"khn��g�x�sn��"��i"�elhi"bWlz|°npl�rwi�«c�w|��?fhdg��f"¹�fhtw�o|
n�f1rwi"telhkhd�rwq
qMfj�"dg���ÇnplhdgqMref"¹?v,twfjl1u�i¨dgr�~Mq���i"b:dgrsqMkjbwi"k�lzq{iÁ�e�e�Çn�d�rslh|wi¨rwi"t<lzkhd�rwq{bwi�¿w�"d�l"�

"$#SÓ9#\" Å EF8J81+./�Æ�Ç¡+.C�81A�� -�/)" -�DnE~/ 45+Ï698:/<;&=,-'A
� |wiW�wkhq��°n���nplhdgqMr_qp�0fjqM�Çn�k�rwi"telhkhd�rwqMfßlz|wkjqMtw�M| fhq��Çn�k,vAnpljlzi"kß�ekhq¶~?dgbwi�f]n��Mq?q<b_d��g��twfjlhkznplhdgqMr
q��¸lz|wi{vAnplhlhi"k�i@:Di"��lzf!vAi�r�lhdgqMrei"bèdgrÝ§<i���lzd�qMrç�<�����Ú�<�n�¯|wi�rç�"q�v,uwdgrei"b4¹Ylz|ei�d�re��qMkjv]nplhdgqMr�qMr
nplhvAqMfj�w|wi�khdg��rwi�telzkjdgrwqRqMfj�"dg���ÇnplhdgqMref × fji"i�§?i"��lhdgqMr,�<�¼®�ØYn�rwb�kji"fjtw��lhfJ��kjqMvcfh|wq�kjl(u°n�fhi��gd�rwi�khi�np��lzq�krwi�telzkjdgrwq¨i��<��i"kjdgv�i"r�lzf × fji"i0§<i"��lzd�qMrÀ�?�Ú�MØ�fj|wq¶«ólz|wnpl�¹�d�r{lh|wiRn�uwfji"rw��i�q��Dfjlhi"kjdg�gi�rei"telhkhdgreqMf × ³oÍSØ�¹qMrw�x�ól�«¸q±rwi�telzkjdgrwq i"d��Mi"refjlonLlzi"f�¹ ³ Ó n�rwb8³ ì ¹�npkhièfhd��Mrwd�¿w��n�r�lz�x�ód�r�~�qM��~�i"b dgrFlz|wiÙi�~�qM�gt<lzdgq�rq���fhqM�gn�k,rwi�telzkjdgrwq�f"�±�¬qMkhkji"fj�DqMrebwdgrw�����M¹�qMre���çl�«¸q�åªn�~MqMtwkjf]npkhiydgr�~�qM��~�i"b4Â:³ ï n�rwb ³+* × fjqMv�i
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d � u�&/ #,�*UT�OUV � |ei v�v �o|°n�d�rßq���fhqM�gn�k(��twfjdgqMrßkji�n���lzd�qMrwf�n�reb,lz|wi�fjqM�Çn�k(rwi"t<lzkhd�rwq�i"rei"kh�p�fh��i"��lzkhtev�n�f1�wkhi�bwdg��lzi"bWu��Àlz|ei�§�lon�rwbwn�khb�§<qM�gn�k1¢:q?bwi"�7Õ  �¾sÖP�
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�"q�v,uwdgrwnplzd�qMrÀq���³ µ n�rwbW³­ù"Ø�� � |wi ÿ0npvAd���lzq�rwdÇn�r�dgf¸lz|wi�r�n{� } ��v]nplhkhdô�]d�rW³­ïÄy_³,*!fj�°n���iZÕÔ ���ÖË�
- Ï -/. � -/0 ×�1 Ø Ï ë{v�ì 2  æ ¬® y
��qMf × ��í 2 Ø�fhd�r × ��í 2 Ø

fhd�r × ��í 2 Ø �"qMf × ��í 2 Ø
²´ � ¬® ¢ ×31 Ø ­

­ ­
²´ × �<�¼�M��Ø

ÿ�i�khiè³ ì dgf  .Ãrª�¤�Ã¬  lzq·u�i�|ei�n�~?dgi"kAlz|°n�rF³ Ó ¹�fhq ëßv�ì 2 × Ï v�ìì y8v�ìÓ ØAd�fA��qMfjd�lzdx~Mip� -/. d�f
lz|eiÝÿ�n�v�dg��lhqMrwdgn�r d�r¯n ~pn���twtwv n�reb -/0 dgfÀlh|wièvAq?bwdx¿°��nplhdgqMr bwtwi�lzq vAnplhlhi"k"� £�r -/0 ¹¢ ×�1 Ø Ï 4 �«É¸Ê�Ë¤Ì ×31 Ø�¹�«1|wi�khi�É�Ê:d�f�lz|wi0©ªi�khv�d°�"qMrefjlonpr�l¬n�rwb Ë¤Ì ×31 Ø�d�f�lz|wiRi"��i"��lhkhqMrAbwi"refhd�l��q��Jlz|wi¨fjqM�Çn�k�vAnpljlzi"k�n�fRnß��terw��lhdgqMrWq��Jlz|wi¨kznpbwdÇn��Dbwdgfmlon�re�"i���khqMv lz|wi¨��i"r�lzkji!q��Jlz|ei fjtwr4�
a0f�i�÷?twnplzd�qMr × �<���M�MØ�fh|eq=«1f�¹$dgr�nA~pn���twtwv�l�«¬qyrwi�telzkjdgrwqyq�fh�"d��g�gnplzd�qMrwf���nprwrwq�l�bedgfjlhdgrw��twdgfj|

u�i�l�«¸i"i"r í 2 nprwb í652 Ï ë Ì �¾y í 2 � � |wiyl�«¸qÝfjd�lztwnplzd�qMrwfßn�kjiy�w|��?fhdg�"n��g�x�·bwd�fjlhdgrw��lß|wq¶«¬i�~Mi�k"�£Ë�R­ ÷ í 2 ÷ ë Ì  �lz|ei"r ³ Ó d�f!v�qMfmlz���Ù��qMvA��qMfji"b·q���³­ïj¹	«1|wdg��iAdx��ë Ì   ÷ í 2 ÷ ë Ì �ylz|wi�r ³ Ódgf!vAq�khiy³,*ylz|°npr ³ ï � � |wiybwi��Mi"rei"kznp���·d�f�uwkjqM��i�r u��çv]nLlhlzi�k!i>:Gi���lhf"¹¸n�f��"n�r_uDi]fhi"i�r_��khqMv
i"÷�t°nLlzdgq�r × �<�¼�M��Øo� � |wisfhd��Mr q��R�"qMf × ��í 2 Ø�kji"�gnplzdx~Mi]lhq�¢ ×31 Ø!bwd£:Gi�khfßdgr·lh|wiÀl�«¸qÝ�"n�fhi�f"� � |wd�fv�i�n�rwf�lh|wi!vAnpljlzi"k1i>:Gi���lzfRbwd£:Gi�k�np�gfhqe��9��<�Di�khd�vAi�r�lhf�fjtw�o|�n�f0§e¤0¦ × §<i���lhdgqMr��<�¡ w�¼ �Ø�¿el0ëßv�ì 2~Mi�khfjtwf�lzn�rwì�í 2 d�rsqMkhbwi�k�lzq{bwd�fjlzd�rw�Mtwd�fh|ylz|ei¨l�«¸q�khi"��dgv�i"f"�

"$#SÓ9#hÎ 7¹E8%�;>-
Cz),+9� ;nCÄE D Æ;:��¤+Ï/<;!� +7=Ö8:A
�Rn�bwdgq?�o|wi�vAd���n��ªi��<��i"kjdgv�i"r�lzf�iÁ�e�e�gqMdxl¬lz|ei�n�uwfjqMkh�elhdgqMryqp�(³ñï	u��]r�tw�"��i"dD��q��g�gq¶«¸i"bÀu��Alz|wi�fjtwuwfhiÁ½
÷�twi"r�l0bwi"�"n¶�sqp��lz|eqMfhi r�tw�"��i"dY~?dÇnßqMkhued�lonp�4i"��i"��lhkhqMrW��np�elztwkji�� � |ei!a�tw�Mi"k1i��gi"��lzkjqMrwfR�wkhq?bwtw��i"b
dgrylh|wdgf��wkjq<��i"fjf0n�kji�lz|wi�r���qMtwr�lzi�b4�

- " \ ,.6@�~f=<j,
� |wiRÿ�q�vAi�fjlonp��i��o|w��qMkhd�rwi�i��<��i"kjdgv�i"r�l�dgr,lh|wi1}�§<aó«¬n�f�lz|ei�¿°khfml�lzq nplhlhi"v��el	lhq�qMuwfhi�kj~�i�fjqM�Çn�k
rwi�telzkjdgrwqMf��îÿ�qMv�i"fmlon��pi kji"��dgi"bsqMrylh|wi¨khi�np��lzd�qMr4Â

³ ï � Õlöo�¬� í Õlöza�k)�eõ Ö × �<�¼�� �Ø
«1|wd��o|�|°n�f0n�rWi"rwi�kh���slz|ekhi"fj|wqM��b�q���¾<�� ���i>a{� � |wdgfRv�i�n�rwf1lz|ei!fjqM�Çn�k1rwi�telzkjdgrwq�f��"n��elztekhi"b�u��
lz|ei,i��<��i"khd�vAi�r�l n�khi,�ekhi"beqMvAd�r°n�r�lz�x�y��khqMv�lz|ei ó ä8bwi"�"n��
�o|°n�d�r4� � |wi�§w§w¢ �ekhi"bedg��lhf¨ÿ�qMv�i�½
fjlzn���iyfj|wqMtw��b·qMuwfji"km~Mis¾eº��¨» �Mº�¾
§<qM�Çnpk�¤Ri"telhkhdgreq�}�rwdxlzf × �s§e¤�} ¿ �Àdgr�lzi�kzn���lzd�qMrç��i"kÀ��­ Õ�>
nplhqMvAf���i"kîfhi��"qMrwb°Ø�Õ¡�<��ÖP� � |wi�i��<�Di�khd�vAi�r�lî«¬n�f¬��q<�"nplzi�b:�� �²�¾�v twrwbwi�kh�MkjqMtwrwbÀd�r�lh|wi�ÿ�qMv�i"f¥½
lonp��iox�qM��bÀ¢:d�rwi0d�rAq�khbwi�k¸lzq!fh|wd�i"��b]d�l���kjqMv �"qMfjvAd���v�twqMrwf���ÿ�qMv�i"fmlon��pi0twfji"bs®e�=�0l¸q��Y��dg÷�twdgb
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lzi�lzkhn��o|w�gq�khq?i�lz|��?�gi�rwi × � ì �¬� ' Ø�n�f1d�lhf�fhqMtekh�"i q��(�o|w�gq�khdgrei�� � |wd�f1n�vAq�twr�l1q����o|e�gqMkjdgrwi�kji"fhte��lzf1d�r� dgr�lzi�kzn���lzdgq�r:��i"kRb°n��sqMr
n�~�i"kznp�Mi�� � |wi Õlö a0k�«¬n�f0iÁ�<lhkzn���lzi�b���khqMvþlz|wi lzi�lhkzn��o|e�gqMkjq<i�lz|��?�gi"rei
u�����i"khd�q<bedg��np�g���iåwtwfh|wd�rw�ylz|wi{iÁ�e��i"kjdgv�i"r�l�«1d�lh|�|wi"��dgtwvW� � �?�wdg�"n��g�x�:lh|wdgf�«¬n�f¨bwqMrei{np�õlzi�k¨n�r
i��<��qMfhtekhiAlhdgv�ißq��¬l�«¸q:lhqWlh|wkhi�i�lhdgv�i"f�lh|wiA|wn����Ç½Ë�gd���i!q�� Õlö a�k × �� w�¼¾	b°n��?foØÁ� � |wdgf¨|wi��gd�twvû«¬n�f
lz|ei"r��°n�fhfji"b{lz|wkjqMtw�M|�n��o|°n�kj�"q�np�wlzkznp�,lzq¨fhi��°n�kznLlzi1qMtelîn�r�� Õlö a0k�nplhqMvAf��	��khq��DqMkmlzd�qMr°n��<�"qMtwr?½
lzi�khf	«¸i"kji1lh|wi"r{twfji"b{lzq�v�i�n�fjtwkhi�lh|wiR�<�¼¾	��i>aÜa�tw�Mi"k�i��gi���lzkjqMrwf	«1|wd��o|�n�khi�i�vAdxlhlzi�b�«1|wi�r Õlö a�k
twrwbei"kh��q<i�fzJ0½Ë��n��elhtwkhip�
£�rwd�lhdÇn��ªkhi�fhtw�xlzf¬��kjqMv��¶àM®M¾ fh|wq¶«¸i"bWrwqßi�~�i"r�lzfRn�u�q¶~Mi�u°n��o���MkjqMtwrwbG¹wuwtel�fji�l1nprytw�w��i"k���dgv�d�l

qMr_lz|eiyfhqM�gn�k,rwi�telzkjdgrwqIå°t?� q�����§e¤0}ÿÕ¼��­sÖP�Ýa0r dgv��wkhq¶~�i"b i"��i"��lhkhqMredg�"f�fj�?fjlhi"vW¹î«1|wd��o|±bedgfm½
�"kjdgv�dgr°nLlzi"b�fhdg��r°n��(��kjqMv�u°n��o���Mkhq�twrwbÙtwfhd�rw�Àlz|wißkjdgfji,lzdgv�i�qp�îlh|wiß�wtw��fhi�f���khqMv��wkhqM��qMkmlzdgq�r°n��
�"q�twr�lzi"kjf"¹e«¬n�f¸dgr�lzkjq<bwte�"i"bAdgr:�¶à�²�­e��©°khqMvïlh|wi"rÀq�r�«¬n�kjbyn ¿°red�lzi�fhqM�gn�km½Ërwi"t<lzkhd�rwqoå°t<��«¬n�f�qMu<½
fhi�kj~�i"b4��ÿ�qMv�i"fmlon��pi!lhq<qM���¶­M¾Akjtwrwf�uDi�l�«¬i�i"r_�¶à�²p­An�rebç�¶àMàp w�1�¬qMv,uedgrwd�rw��n��g�4lh|wi"fji�khi�fhtw�xlzf�¹
ÿ�q�vAi�fjlonp��i{qMuwfji"kj~�i"b_nyfjqM�Çn�k0rwi"telhkhd�rwqs��n��elhtwkhi{khnplzißq����<º���®�»ã­eº���®�» ­eºx�¶®�§e¤�}òÕ¡�<��Ö�êJq�rw���
n�kjqMtwrwb:�M­�ñ&q��(lh|wi¨kznplhi¨�wkhi�bwdg��lzi"bWu��Àlz|ei�§e§w¢Ý�

? fgp�p � & \ VNXFYZ,. �]\ ,.�5�#6
£�r·npbwbwd�lhdgqMr�lhq:lz|ei]ÿRqMvAi�fjlzn���iAi��<�Di�khd�vAi�r�l lz|ekhi"iAq�lz|ei"k kzn�bwd�q<�o|ei"v�dg��np�	i��<��i"khd�vAi�r�lzf�|wn¶~�i
�wtwue�gdgfj|wi"bèkji"fhte��lzf¨qMr�lh|wi{fhqM�gn�k�rwi"t<lzkhd�rwqiå°t<�D� � |wi�fhi]iÁ�<�Di�khdgv�i"r�lhf"¹'x¨aN
/
)9A@ × fhtw���"i"i�bwi"bu��bx¨¤�¦Ü��khq�v���àMàM¾�qMr�«¬n�khb°Ø�nplÇx�kzn�ry§en�fhfjq{dgrÀ£Ëlzn����An�rwbW§?a
xL9 npl�ä¬n���fzn�rsdgrB�Rtwfjfhdgne¹etwfji
lz|ei¨��q��g�gq¶«1d�rw�,khi"n���lhdgqMrsq��(��n����gd�twv&r?te�"�gi�dPÂ

³ ï �WöjÓ¬x n í öjÓ¬x¨iè�Wõ Ö × �<�¼���MØ
«1|wd��o|±|°npfAnpr±i�rwi"kj���_q������M�	��i>a{� � |wdgf�n����gq¶«1fßqMuwfji"km~�nLlzdgq�rwfßq���fhqM�gn�kßrwi"t<lzkhd�rwqMf{i"v�d�ljlzi�b
u��çlh|wiy�wkhd�v]npkj� ¡7¡ d�r�lzi"khn���lhdgqMrG�ç�¬q�rwfhi�÷?tei"r�lz�x�·lz|wiBåwt<�_q��Rrwi�telzkjdgrwq�f{n¶~pn�d��Çn�ue�gi{lzq�dgr�lhi"km½
n���lAd�fßv,tw�o| |wdg��|wi"k�n�rwb_lh|?tef�lh|wis��n��g��dgtwv*iÁ�e��i"kjdgv�i"r�lzf���npr±u�isv,tw�o| fhvAn��g��i"k × �M­L½¥®�­0lÁØ��x�aw
/
/98@�´}x¨¤�¦ótwfhi�f	��n����gd�twv8dgr,n0|��<bekhq?�o|w�gqMkjdg�¸fhqM��telzd�qMr4¹=«1|wdg��i�§<a
x�9�twfhi�f��gdg÷�twd�b���np�g�gd�twvW�
� |wi �Mi"kjv]nprwdgtwv dgf�i��?lhkzn���lzi"b
n�rwb���qMtwr�lzi�b�d�r�n{fhd�vAd��Çn�kî�Sn�fh|wd�qMrslzq{lz|wi!n�kh��qMrs�wkhq?bwtw��i"b
d�r
ÿ�q�vAi�fjlonp��i�� � |wi,iÁ�<�Di���lzi�bIå°t<�W��khq�v�lh|wiß§e§w¢/��qMk1lz|wi�fhi,iÁ�<�Di�khdgv�i"r�lhf0dgf �¶�e��ÐDÓ ìÖ ÓSÑ §e¤0}eÕ¼�?��ÖP�x�aw
/
/98@�q�uwfhi�kj~Mi�bón
fjqM�Çn�k�rwi"telhkhd�rwqHå°t<�_qp��²M²?ºÚ� »c®eºÚ� Ð ' Ò ÕÖ ' Ò ö §e¤0}SÕ¡�M�sÖQ� � |eiWkji"fjtw��lhf,��khqMv
§<a
x�9¯n�khi!fhdgv�dg�gn�k"�R§?a
xL9FqMuwfji"km~Mi"bÙn�åwt<�:q��¸²�­eº¼¾MÐwâhÒ Õ¥ÐwÕhÒ öÖ âhÒ ì Ö ÕhÒ ì §e¤�}�Õ¡����ÖQ���¬q�v,uwdgrei"b
kji"fhte��lzf�q��x�aw
/
/98@ n�rebBx¨¤�¦F«¬i�khiR�wtwuw��dgfh|ei"b�dgrA��­M­��.ê�lh|wi��{q�uwfhi�kj~Mi�bynwå°t<��q��G®Màeº¼�(»� wº��G»
�eº¼®î§e¤0}
Õ¡�p �ÖS��a0���Glz|wkji"i¨qMuwfji"km~�nLlzdgq�rwfRn���n�d�ryfh|wq¶«cn{fhd��Mrwdx¿°��n�r�l1bwi�¿°�"dxl1dgrylz|ei fjqM�Çnpk�rwi"telhkhd�rwq§å°t<�D�
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"$#SÓ9#SÓ B EF8:+./ C�*+./W+Ï=�D�-ÏÕ Æ;:��¤+Ï/<;!� +7=Ö8:A
� |wi,uedg�Àbwd£:Gi�khi�rw�"i,u�i�l�«¸i"i�r�lz|wi�«¬nplhi"k�G�¬i�khi"re��q¶~�i��<��i"kjdgv�i"r�lzf¨n�reb�lz|wi�kzn�bwd�q<�o|ei"v�dg��np�JiÁ��½
��i"khd�vAi�r�lzf$dgfYlz|wnpl$lz|wi��¨��n�r!vAi"n�fhtwkji�rwi"telhkhd�rwq�d�r�lzi"khn���lhdgqMrefJd�r!kji�n��ô½Ëlhdgv�i�� � |wi�fhi¸i��<�Di�khd�vAi�r�lhf
bwi�lzi"��l�lh|wi�G�¬i"kji"rw�pq=~W��dg�M|�l���kjqMv i��gi"��lzkjqMrwf1khi��"qMd��gdgre�ßn�fRnß�"qMrwfji"÷�twi�rw�"i,qp��i��Çn�fmlzdg�0fh��nLlhlzi�khd�rw�
q��(rwi"t<lzkhd�rwqMf�Â

³+*��eõ Ö í ³+*��eõ Ö × �<�¼�M®�Ø
a0���îlh|wkhi�i × ��rwq¶«1rªØ�rei"telhkhdgreq�åªn�~MqMtekhfß�"q�r�lhkhd�uwtelzi�lzq
lh|wdgf!�wkhq?�"i�fhf�~?dÇn�¤��ïfh�"nplhlhi"khd�rw�w¹�uwt<l��qMk�³­ï�lh|wi"kjiÀdgf!n:�gn�kh�Mi�n�bebwd�lhdgqMr°np���"qMr�lzkjdguwt<lzdgq�rÝ��khq�v/��� fh��nLlhlzi�khd�rw�w� � |wdgf!khi"fjtw��lhf�d�rÝlz|ei
³­ïî�"khq�fhfm½Ëfhi���lzd�qMr�u�i"d�rw�An�khqMterwb:fjdx�ylhdgv�i"f�lz|wnplRq���³ µ n�rwb�³ñùL� � |wi!���gqMfji¨�"qMkjkhi"�gnplzd�qMrsuDi�l�«¬i�i"r
lz|ei0bwd�khi"��lzd�qMr]q��Glz|wi�khi"��qMdg�ªi��gi"��lzkjqMrwf�nprwb]lz|ei0bwd�khi"��lzd�qMrAqp�Ylz|wi�dgrw��dgbwi�r�l¸rwi�telzkjdgrwq�n�fhfjdgfjlhf¬lz|ei
fhi��°n�khnplzd�qMrsq���fjqM�Çnpk�rwi"telhkhd�rwqMf���khq�v lz|wi¨r°nLlztwkhn��4u°n��o���MkjqMtwrwb:kzn�bedgq�n���lzdx~<dxl��M�

E f \·� "F<tf`�'$/,�fg�'$ UF&)YZ,[ Ã E f \·� "F<yf`�)$),
J¨n�v�dgqM�Ln�rwbei�½�£j£¨i��<�Di�khd�vAi�r�l�khn�r ��kjqMv ��àM¾�²=½z�¶àMà��
n�reb «¬n�f��gq?��nplhi"b¯�¶­M­M­�v�terwbwi"kj�Mkhq�twrwb
dgr±lz|wiHJ¨n�v�dgq��pnèv�dgrwiWdgr lh|wi ø n��wn�rwi"fji
a0���wf"� � |eiè�p �­M­�v�«¸i × vAi�lzkhi�fÀq���«¬nplzi�kÀi"÷�twdx~�½n���i"r�lÁØyvAd�rwdgv�twv q¶~Mi�khuwtekhbwi�rcq=~�i"kWlz|wiÝi��<�Di�khd�vAi�r�l:|wi��g��i"b lhq kji"bwtw��i·u°n��o���MkjqMtwrwbef"��a
lzqplon���qp�,à� M¾ �e|wq�lzqL½�v,tw�xlzd��w�gd�i"kßlztwu�i"f × �¸¢ � foØÀ«¬i�khiÙtwfhi�bãlhq ��qM�g��i"��lylz|wi G�¬i"kji"rw�pq¶~ ��dg�M|�l
n�rwb_��q¶~Mi"kji"b ��­�ñ q���lh|wiÀlzq�lzn��îfhtwkm�Sn��"iynpkhi�n
qp��lz|wis�?�� �­�l,¿°bwte�"dÇnp�î~�qM�gtwv�i�� � |ei]lz|wkji"fj|<½
qM��bÝ��qMk!bwi�lhi"��lhdgrw�:lz|wiÀkji"��qMdg�îi"��i"��lhkhqMref�dgr�J npvAd�qM�Ln�rwbwiÁ½�£h£R«�npf{²�¢:i@a��
�¬qMrwfhi�÷�twi"r�lz�x�·lz|ei
i��<��i"kjdgv�i"r�l�«¬n�f�q�rw���èfji"rwfjd�lzdx~Mi]lhq�fjqM�Çn�k rwi�telzkjdgrwqMf¨��khq�v*lh|wi ó ä fhqM�gn�k¨dgr�lzi�kzn���lzd�qMr4¹��e�gtwf!n
fhvAn������"qMr�lzkjdguwt<lzdgq�r ��kjqMv�lz|wi:|wi"�±��twfhd�qMr kji�n���lzdgq�r4� J¨n�vAd�qM�Ln�rwbwisv�i�n�fjtwkhi�bFn ó ä ³Wå°t<�
q��!�<º¼¾M­R» ­eºx�¶àR»ó­eº¼�M� } ��­ > ��vHGôìzfIG Ó Õ¼���sÖP¹1fjdg�Mrwdx¿°��npr�lh��� ��i"fhfAlz|°n�rólh|wiè§w§e¢ �ekhi"bedg��lhdgqMr±q��
�<º¼®Mà × �î»ó­eº���®�Ø } ��­ > ��vJG ìhfIG Ó ÕÔ �¾�ÖQ�
� |wi §<tw��i"k¥½lJ¨n�v�dgqM�Ln�rwbei0i��<��i"kjdgv�i"r�l × §tJ!Ø¬d�f¸lh|wi��Çn�kj�Mi�fj��n���i�fhtw���"i�fhfhq�kRlhqnJ npvAd�qM�Ln�rwbwin�rwb |°n�f]u�i"i�ró�"q��g�gi���lhdgrw�Ùb°nplznÝfhd�rw�"iÝ�¶àMàM®<�Ü§tJ twfhi�fs��­��?lAq��¨tw�xlzkhnL½��wtekhiy«�nLlzi"k × �M�<������l¿°bwte�"dÇnp�õØ�lzqÀbwi�lzi���l�rwi�telzkjdgrwq]dgr�lzi�kzn���lzdgq�rwf"� � |wi,�gn�kh�Mi vAn�fhf�q���lz|wi,§yJ bwi�lhi"��lzqMk��ekhq¶~?dgbwi�f�n

|wd��M|�rwi�telzkjdgrwqAdgr�lzi�kzn���lzd�qMr:khnplzip� � |wi!¿°betw�"dgn��Y~MqM��twvAi dgfRdgrefjlzkjtwv�i"r�lzi�b�«1d�lh|ç�M�¶­�­M­A�î¢ � f��
� |wi!qMtelzi�k0bwi�lzi���lzq�k"¹��"qMr�lonpdgrwd�rw�À��²<�Ú����l0qp��tw��lhkznL½Ë�wtwkji «¬nplzi�k�n�reb�dgrefjlzkjtwv�i"r�lzi�b�«1d�lh|���­M­�­
�î¢ � f"¹�dgf�tefhi"bWlzqß~Mi�lzq�lz|wkjqMtw�M|<½Ë�MqMd�rw�ß�"qMfjvAd���v,twqMref"�¸§<dg��rwd�¿°�"n�r�l1dgv��wkhq¶~�i"v�i"r�lzf1dgry«¬nplzi�k
�wtwkjd�l���q=~�i"k�lz|wnpl n��o|wd�i�~Mi�bÝ��qMk�lz|wi�J¨n�v�dgqM�Ln�rwbei�i��<��i"kjdgv�i"r�l¨|°n�~Mi�n����gq¶«¬i�bÝ§yJ lhqWd�bwi"r�lhd��õ�
fhq��Çn�k�rwi�telzkjdgrwq�f�bwq¶«1r:lzq{i�rwi"kj�Mdgi�fRqp����¢:i>a{�
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£�r�¤�q¶~Mi�v,u�i"k¨��­�­e�M¹D§yJ fhty:Di"kji"bèn�r
n��"��dgbwi�r�l0dgrW«1|wdg�o|�nA�Çn�kj�Mi!r�twv�uDi�k0q����î¢ � f�«¸i"kji
bwi�fjlzkjq¶�Mi"bßd�r��o|°npdgr khi�np��lzd�qMr,npfJlh|wi¸fj|wq?�o� «¬n�~Mi¬��kjqMvÜlz|ei¬�"q�rw�"twfjfhd�qMr,q��ei�n��o|,d�vA�e�gq?bwdgrw��lhtwu�i
�"khn��o��i�b{d�lzf(rwi"d��M|�uDq�twkhf��'�¯d�lh|wdgr,n��Mi"n�k�lz|ei�bwi�lhi"��lzqMk	|wn�b,u�i"i"rßkji"uwtedg��l(u��,kji"bwd�fjlzkjdguwt<lzdgre��lz|ei
dgr�lzn���l��¸¢ � f"¹wuwt<l�qMrw�x��|°n����Dlz|wi0qMkhd��Mdgr°np�wr�twv,u�i"k�q��Y�¸¢ � f�khi"vAn�d�rwi"b4�	ä¬i�l�«¸i"i�r ø terwi¨��­M­M�
n�rwb ø tw���]��­M­�® lz|ei0bwi�lzi"��lzqMk¸«�n�f¬khi"fmlzqMkji"bÀlhq�d�lhf¬qMkjdg�Md�r°n��wfmlonplhi���ä¬i���qMkhi�¤�q¶~Mi�v,uDi�k1��­M­<��lz|ei
i��<��i"kjdgv�i"r�l¨dgf���rwq¶«1rÝn�f §<tw��i"k¥½lJ¨n�v�dgqM�Ln�rebwi�½Ë£ × §yJß�=ØÁ�!aR�õlzi"k�lh|wi{n����"dgbei"r�l¨d�l�d�f���rwq¶«1rçnpf§<tw��i"k¥½lJ¨n�v�dgqM�Ln�rebwi�½Ë£h£o� � |wi¬��te�g����khi"fmlzqMkji"bßiÁ�e��i"kjdgv�i"r�l	d�f���rwq¶«1r{n�f	§<tw��i"km½MJ¨n�vAd�qM�Ln�rwbwiÁ½�£j£h£o�
� |wi ¿wr°n��$khi�fhtw�xlzf���qMk�lz|wi��� �à�®{bwn¶�sfhn�v��w�gi¨q���§yJß�!|°n�~�i!u�i"i�r��wtwue�gdgfj|wi"b3Õ¡��®�ÖQ� � |wi�å°t<�

q�� ó äïfjqM�Çnpk!rwi�telzkjdgrwq�f�qMuwfji"km~Mi"b u��_§tJ{�]dgfß�?º�����»ó­<º�­�� × fjlznpl�º�ØY» ­eº¼­M¾ × fj�?f"º�Ø } �¶­ > ��vJGôìjfIG Ó �a0�Mn�dgr�lh|wdgf4d�f4fhd��Mrwdx¿°��n�r�lh�����gi"fjf4lz|°npr¨lh|wiî§w§w¢ï�wkji"bwd���lhdgqMr�q��e�<º¼®Mà × �¸» ­eºx�¶®�Ø } ��­ > ��vHGôìzf!G Ó Õ  �¾sÖP�
UF&'$ q &/ !4ò+m,t&%�! � �)"�T q 6�,[ C fy�!"j !4
� |wi
§<twbwuwtekj�±¤�i�telzkjdgrwqç¦�uwfhi�kj~pnplzq�kj� × §<¤�¦¨Ø{u�i"�Mn�r b°nLlon�lon���dgre�Ýd�r �¶à�àMàe� £ËlAdgf{��q<�"nplzi�bbwi�i"� twrwbwi�kh�MkjqMtwrwb × ��­�à���v]Ø�d�r §<twbwuetwkj��¹���n�r°npb°ne�_§<¤�¦�twfji"fs�1�?l{qp��te��lzkhnL½��etwkhiÀ|ei�n�~��
«¬nplzi�k × � ì ¦¨Øß��qMr�lon�d�rwi"b dgr nèfh�w|ei"khd���n��Rn���kj�?�gd��À~Mi�fhfhi���n�reb±fjtwkhkjqMtwrwbwi�bóu�� n�r tw��lhkznL½Ë�wtwkhiÿ ì ¦ïfj|wdgi��gb4�¨}Rfhdgre�s� ì ¦ �Md�~�i"f0lh|wißi��<��i"khd�vAi�r�l¨n]twrwd�÷�twißfhi�rwfhdxlzd�~?dxl��Wlhqsn��g�$lz|ekhi"i�rwi"telhkhd�rwqåªn�~Mq�twkhf�� � |wkji"i bwd�:Di"kji"r�l1rwi�telzkjdgrwq�dgr�lzi�kzn���lzd�qMrwf1n�kji�bwi�lhi"��lzn�uw��i!nLl�§e¤�¦,Â

ø �¬|°npkh�Mi�b��"twkjkhi"r�l × ����ØRdgr�lzi�kzn���lzdgq�rwf × ³ñï�� (äí i Ö � v � v ØÁ¹4fhi�rwfhdxlzd�~�ißqMrw�x�Wlhq³­ïz�
ø ¤Ri"telhkzn��4��twkhkji"r�l × ¤0��Ø¬dgr�lzi�kzn���lzd�qMrwf × ³LKm� ( í ³LKm� v � á Ø�¹wi�÷�t°n��g�x�]fji"rwfjd�lhd�~Mi�lhqn����Dlh|wkhi�i!rwi�telzkjdgrwq§åªn�~�qMtwkhf��
ø 9��Çnpfjlzd��¨fh��nLlhlzi�khd�rw� × 9¸§eØ1d�r�lhi"khn���lhdgqMrwf × ³ K � i Ö í ³ K � i Ö ØÁ¹�fji"rwfjd�lhd�~Mi lzqAn��g�4lh|wkhi�i
rwi�telzkjdgrwq§åªn�~�qMtwkhf�¹ªuwtel1«1d�lh|:nßkji"bwtw��i"b
��khqMfjfm½Ëfhi"��lzd�qMrW��q�kR³ µ n�reb
³­ù=�

ä¸�Ý�"qMv�uwdgrwd�rw�slz|wiÀv�i�npfhtwkji"v�i"r�lzf,qp�1i�n��o|_d�r�lhi"khn���lhdgqMrçl��?��i�¹�fji"�°n�khnplzi�b_vAi"n�fhtekhi"v�i"r�lhf,q��
lz|ei1³ ï n�rwbß³ µ ´M³ ù å°t<�<i"f��"n�rßuDi¸qMuelzn�dgrwi�b4� � |ei�i"rwi�kh���!lz|wkji"fj|wqM�gb�q��D§e¤�¦Fdgf(�"twkjkhi�r�lh���,��¢:i@a{¹
vAn���dgrw�ßdxl1�wkhi�bwqMv�dgr°n�r�lh���Afhi"refhd�lhd�~�i¨lhq ó äãrwi�telzkjdgrwq�f"�
� |wi·§<¤�¦.iÁ�e��i"kjdgv�i"r�l:dgfyu�i"dgre�±��i"km��qMkhv�i"bãdgrFlz|ekhi"iÙ�w|°npfhi"f���9�n��o|Ü�e|°n�fhiÙi"re|°n�rw��i"f

lz|eiWiÁ�<�Di�khdgv�i"r�l��¼f{fhi�rwfhdxlzdx~<dxl��çlhqÝ¤0� d�r�lhi"khn���lhdgqMrwf��·£�r �w|°n�fjiW£�¤��&i�~Mi�r�lzfA«¸i"kjisbwi�lhi"��lhi"b
u���qMuwfji"km~<d�rw�ylz|wi{i�vAd�fhfhd�qMr�q��¬®e���M��¢:i@aþq��îi"rei"kh�p�èn�fNM°½�kzn��?f���qM���gq¶«1dgrw�Alz|wiß�"n��elztekhi{q��¬n�r
i"v�d�ljlzi�bWrei"telhkhqMrWu��sn�bei"telhi"khq�r4��£�r:�w|wn�fhi¨£h£o¹���l1q��(fzn��xl × ¤�n��¬�õØ¸«¬n�fRn�bwbwi�b:lhq{lh|wi¨|wi�n�~���½«¬nplzi�k"� � |wdgf!dgrw��khi"n�fhi�b lh|wiÀrwi�telzkjqMr_��np�elztwkjiyi@���"d�i"rw���M¹�lz|eiOM°½�kzn��Ýv,tw�xlzdg�e�gdg��d�l��
n�rwbçlhq�lon��
i"rei"kh�p�çi�vAdxlhlzi�bçd�r_¤�� d�r�lhi"khn���lhdgqMrwf��
¤Ri"telhkhqMr·�"n��elhtwkhiÀu��çn��o|w��qMkhd�bwi]d�qMrçi�vAdxlzf!¾e��®�¢Wi@a
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q���i�rwi"kj����n�fPM°½�khn��<f�� � |ei!lz|edgkhb:�w|°n�fji,dgfR�"tekhkhi�r�lz���Wtwrebwi"km«�n��M����|wn�fhi,£j£h£�tefhi"f�n�r�n�kjkzn��sq��
Õ ÿRiÀ�wkhq��DqMkmlzd�qMr°n�����qMtwr�lzi�khf,bwi��w�gq¶��i"b_dgrèlz|eiÀtw��lhkznL½Ë�wtwkjiA� ì ¦êlhq�bwi�lzi���lßrwi�telzkjqMrwf,bedgkhi���lh���
× Õ ÿ�i � á í Ó ÿ � Õ ÿ0Ø��
� |wi¨vAi"n�fhtwkji"bbå°t<�<i"f1��qMk�i"n��o|�d�r�lhi"khn���lhdgqMrÀ��kjqMvê�w|°npfhi¨£h£¸q��(lh|wi¨i��<��i"khd�vAi�r�l)Õ¼��²sÖ$n�kji!npf

��qM���gq¶«1f"Â
QSRTR Ï ��º�®M¾ ÐwÑhÒ Ñ�>Ö ÑhÒ Ñ�>=× fmlonpl"ºÚØ ÐwÑhÒ Ñ óÖ ÑhÒ Ñ�á × fm�<f�ºÚØ } ��­ > �"v Gôì f G ÓQ �VU Ï �?º���� ÐwÑhÒ ì�ìÖ ÑhÒ ì�ì × fmlonpl"ºÚØ ÐwÑhÒÔÓSâÖ ÑhÒÔÓSâ × fm�<f�ºÚØ } ��­ > �"v Gôì f G ÓQSW�R Ï  eº�à�  ÐwÑhÒ ì ÓÖ ÑhÒ ì Ó × fmlonpl"ºÚØ ÐwÑhÒ Õ óÖ ÑhÒ Õ ' × fm�<f�ºÚØ } ��­ > �"v Gôì f G Ó

� |wi�v�i�n�fjtwkhi�vAi�r�l�q�� QSW�R dgf�n�vAdô�ed�rw�p½Ëdgrwbwi��Di�rwbwi�r�l(khi�fhtw�xl�n�rwb,lh|wi"kji���qMkji¬lzi�fjlhf�fhqM�gn�k�v�q<bei"�gf
n�rwb fj|wq¶«1fAkji�n�fjqMr°n�uw��isn��Mkji"i"v�i"r�lß«1dxlz|_lz|wi:§w§e¢ × ä���­���Ø��wkhi�bwdg��lzdgq�rwfÇÕÔ �¾�ÖQ� � |wis�w|°n�fjis£h£khi�fhtw�xlRdgf1fh|wq¶«1r:dgrW©�dg��twkhi �<�¡ w� � |wi rwqMr<½¥³ñï���qMv��DqMrei"r�lRq���lh|wioå°t<�D¹ Q µ ù ¹°dgf��w��q�lhlhi"b:n���n�d�rwfjl
lz|eiy³ ï ��qMv��DqMrei"r�l�¹ Q Ì�� � |ei]dgr�lhi"khfji"��lzdgq�rçq���lh|wiAlh|wkhi�i]u°nprwbwf,np�g�gq¶«1f¨lz|wi]³ µ ´M³ ù å°t?�çlhq�u�i
khi�fhqM�x~Mi�bAnprwbßfh|wq¶«1f	lh|wi��"q�rwfhd�fjlzi�rw���,q��°lz|wi¸lz|wkji"i�v�i�n�fjtwkhi�vAi�r�lzf"� � |edgf	�wkjq¶~<d�bwi"f��"qMv��Di��g��dgrw�
i�~?d�bwi"rw��ißlz|°npl�nsreqMr<½m³­ï���qMv��DqMrei"r�l�q���lz|einåwt<��iÁ�ed�fjlhf"¹Jn�rwb��wkjq¶~<d�bwi"f¨bwd�khi���l�i�~<d�bwi"re�"ißlz|°nLl
rwi�telzkjdgrwq�qMfh��dg���ÇnplhdgqMrwf�¹ekhnplz|wi�kRlh|°n�r:rwi"telhkhd�rwqAbei"�"q�|wi"kji"rw��i,qMk1rwi"t<lzkhd�rwq�bwi"�"n¶�:n�kji lh|wi ��n�twfji
q��Jlz|wi¨qMuefhi"km~Mi�b
bwi�¿w�"d�lhf1dgrylz|wi¨fjqM�Çn�k�³ñïZåwt<�D�
� |wi��°n�khn�vAi�lzi�khf���khq�v i"÷�t°nLlzdgq�r × �<���M�MØîlh|°npl1��qMr�lzkhq��4�gqMre�,kzn�re�Mi ³­ï í ³ µ Ì ³­ù�qMfh��dg���ÇnplhdgqMrwf�¹

× í Ó ì n�rebÝëßv�ìì Ó Ø��"n�r�uDißbei�lzi�khv�dgrwi�b�twfhd�rw�Àlz|ei{§e¤�¦&vAi"n�fhtekhi"v�i"r�lhf"� a0r���¿wl0lzqÀlz|ei�§e¤�¦b°nplznRv�twfjlJlon��pi¬np�"�"q�twr�l�q��<lz|wiîvAnplhlhi"k$i@:Di"��lzf(«1|edg�o|,npkhiî�wkhi�bwdg��lzi"b lzqRuDiî�°n�kmlzd��"tw�gn�kh�x�0fmlzkhq�rw�
«1|wd��gi�lh|wißrwi"t<lzkhd�rwqMf¨�wkjqM�°n���nLlzi�lh|wkhqMte�M|�lz|wißfjtwrÙ��kjqMv�lh|wißfhq��Çn�k���qMkhi × fhi"iA§<i���lhdgqMrÙ�<�x�M���MØ��©�d��Mtwkhi,�<���Afh|wq¶«1f�lz|ei,�"qMr<¿°bwi"re�"i{�gd�vAdxlzf���qMk�lzn�rwì�í Ó ì n�rwbÙëßvAìì Ó �"n��g��tw�ÇnLlzi"b:��khqMv lz|ei�§e¤�¦�w|°npfhi�£j£Yb°nplon<¹Mn�fjfhtwv�dgrw��l�«¬qp½­åªn�~MqMtek	qMfh��dg���ÇnplhdgqMrwf�� � |wi¬¿wl�dgf(�"qMrwfjdgfmlzi"r�l	«1dxlz|!vAqMkji¸lh|°n�r,qMrei
khi��Mdgq�r�q����wn�kzn�v�i�lhi"k�fh�°n���i�¹Duwtel0�Sn�~�qMtwkhf Ø 
$n�kh�Mi,¢:dx�<d�rw�Aa�rw�M��i�Ú × 
J¢:a�Ø�q�fh�"d��g�gnplzd�qMrwf"� � |wiu�i"fjl�¿el��Dq�dgr�l�dgf�ë{v�ìì Ó Ï �<º¼­ Ð=>hÒ ìÖ Ó�Ò ó } �¶­ Ö â i>a ì × v ì æ v Ó Ø�¹elzn�rwì�í Ó ì Ï ­eº¼ �� ÐwÑhÒÔÓ�ÓÖ ÑhÒÔÓSÑ Õ¡�M²sÖQ� � |wi§e¤0¦¯��qM�g�gn�uDq�kznplhdgqMr¨|°n�f	n��gfjq���n�kjkhd�i"b,qMt<l�n��M��qMu°n��?n�r°np���?fhd�f�q���n�����fhqM�gn�k�rwi�telzkjdgrwq0i��<�Di�khd�vAi�r�lhf
n�fAfh|wq¶«1rFdgr ©�dg��twkhi��<�¼®e� � |edgf]fmlzkjqMrw�M�x�_�Sn¶~�qMtwkjfi
J¢:aûqMfj�"d��g�ÇnLlzdgq�rwf"¹¸i��<�"��twbwdgre�·n����Rqplz|wi�k
khi��Mdgq�rwf¸qp�Y�°n�khn�vAi�lzi�k¬fh�wn��"i0npl�àMàMñ �"qMre¿wbwi"rw��i�� � |wi�u�i"fml¬¿wl¬�Dq�dgr�l¬d�f"Â�ë{v ìì Ó Ï ®eº���Ð ' Ò 'Ö ì Ò Õ }�¶­ Ö â i>a ì × v ì æ v Ó ØÁ¹°lon�r ì í Ó ì Ï ­eº¡ ���ÐwÑhÒ Ñ�áÖ ÑhÒ Ñ ó Õ¡�M²sÖQ�¬a�f�bwd�fh��twfhfji"b
d�r
§<i���lhdgqMr
�<�¼ e�Ú�<¹wlh|wi kzn�rw��iq��(n����gq¶«¬i�bÀlon�reìDí Ó ì ~pn��gtei"f�dgrebwdg�"nplziRlz|°npl�lh|wi ³ Ó vAn�fhf�i�dg�Mi�rwfjlznplzi�d�f�v�qMfjlh���A�"qMv��Dq�fhi"bsq���³­ïz�
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 68% C.L.CC
SNOφ

 68% C.L.NC
SNOφ

 68% C.L.ES
SNOφ

  68% C.L.ES
SKφ

 68% C.L.SSM
BS05φ

 68%, 95%, 99% C.L.τµ
NCφ

d � u�&/ #,�*UT£c.V � |wi khi"fjtw��lhf�qp�	�w|°npfhi £h£¬qp��lz|ei�§<¤�¦ i��<��i"kjdgv�i"r�l'Õ¼��²sÖS��©���t<�yq�� ã � Nrwi"t<lzkhd�rwqMf1~Mi�khfhtefNå°t<�Wq��	i"�gi���lhkhqMrWrwi"t<lzkhd�rwqMf��1���0¹G¤0�Ün�rwb�9î§bå°t<�:v�i�n�fjtwkhi�vAi�r�lzfn�khi dgrebwdg�"nplzi�b:u��slz|wi¨¿°���gi"bsu°nprwbwf"� � |ei!lzqplon�� ó äãfhqM�gn�k1rwi"telhkhd�rwq�åwt<�:�wkhi�bwdg��lzi"b:u��lz|wi�§?lon�reb°n�khby§<qM�Çnpk¬¢Wq<bwi��}ÕÔ �¾�Ö�d�f¬fh|eq=«1rsnpf�b°n�fj|wi"by��dgrwi�f"¹<n�rwb]lh|°npl�v�i�npfhtwkji"b]«1dxlz|lz|wi�¤�� �o|°n�rwrwi��Dd�f�fh|wq¶«1rÀnpfîlh|wi�fjqM�gd�b{u°n�rwb��°n�khn��g��i"�elhq lh|wi�v�q?bwi"�°�wkji"bwd���lhdgqMr4� � |wir°n�kjkhq¶«·u°nprwb!�wn�kzn����gi��plzq1lz|ei¬§<¤�¦�9î§�khi"fjtw��lJ��qMkhkji"fh��qMrwbefJlhq1lh|wi¸§<tw��i"k¥½lJ¨n�v�dgqM�Ln�rwbeikhi�fhtw�xlßdgrBÕ¼��¾sÖP� � |wiyd�r�lzi"kj�"i��elzf{q���lh|wi"fjiyu°n�rwbwf,«1dxlz|·lh|wiynL�<i"fßkji"�wkji"fji"r�l{lz|wiW»ß��Ûtwrw��i"kjlzn�dgr�lhdgi"f�� � |wi{rwqMr?½MÛ"i�khqy~pn��gteißq�� Q µ ù �ekhq¶~?dgbwi�f�fjlzkjqMrw�si�~?d�bwi"rw��i���q�k�rwi"t<lzkhd�rwq
åªn�~MqMtek1lhkzn�refj��qMkjv]nplhdgqMrG� � |wi¨��qMdgr�l�kji"�wkji"fhi�r�lzf Q Ì¬��khq�v lh|wi!��� å°t<�sn�rwb Q µ ù ��khqMvlz|wi ¤0�î½m��� bwd£:Gi�khi�rw�"i�«1d�lh|W®M¾�ñÀ¹°à��MñÀ¹ªn�reb�àMàMñ �0� 
��°��qMr�lzqMtekhfRdgrw���gtwbwi�b4�
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θ2tan

)2
 (e

V
2

 m∆

-1110

-1010

-910

-810

-710

-610

-510

-410

-310

-310 -210 -110 1 10

68% CL

95% CL

99.73% CL

d � u�&/ #, *UT�^UV � |wiè�"qMr<¿°bwi"re�"iè�gd�vAdxlzfß��qMk]lh|wi
qMfj�"dg���ÇnplhdgqMr �°n�khn�v�i�lzi�khfyëßv�ìì Ó n�rwbí Ó ì q�uelon�d�rwi"bó��kjqMv nprwbãn�r°n��x�<fjdgfÀqp�!lh|wi�khi�fhtw�xlzfÀ��khq�v lz|ei��w|°n�fjiÙ£j£Aqp� lh|wiÝ§e¤�¦i��<��i"khd�vAi�r�l)Õ¼��²sÖP� � |wi¨u�i"fmlR¿el���qMd�r�l1d�f�dgrwbedg��nLlzi"bsu��snßfjlzn�k"�

!iÎYX Z �0�,���	���*� �����������
� �)�:�Ý������� ���À���

"$#\Ô$#&% [5E\�^]_��45Ð
J¨n�v�
$a0¤0� ×`� ��¦ d�qM�LnbaDdg÷�twd�bçfj�"dgr�lhdg�g�gnplzq�k¡��r�lzdô½ û i�telzkjdgrwq � i�lzi"��lzqMkzØ Õ¡��à�Ö¸dgf�nç�R��l,tw��lhkznL½�wtwkjiß�gd�÷?tedgb�fj�"d�r�lhdg���ÇnplhqMk1bwi�lhi"��lhqMk���q<�"nplzi�b�dgr�lh|wi§J¨n�v�dgqM�LnAv�dgrei�¹Gd�r�lz|ei,��n�~Mi�khrÙ�wkhi�~?dgqMtwfj���
q?�"�"te�wdgi�b,u�� lh|wi�J¨n�v�dgq��pnprwbwi�i��<��i"khd�vAi�r�l��	©(dg�Mtwkji¸�<�Ú²1fh|wq¶«1f�lh|wi�J¨n�v�
Ya�¤��±i��<��i"kjdgv�i"r�lon��
fhi�lztw�G� a�r�dgrwrei"k0bei�lzi���lhqMk�|wqM��bwf,�1��l�q���tw�xlzkhnL½��wtekhi���dg÷�twd�b�fh��dgr�lzd��g�gnplzqMk��1a0r�qMtelhi"k�bei�lzi���lhqMk
|wqM��bwdgre������­M­�l�q��ª«¬nplzi�k�fhtwkjkhqMtwrebwfîlh|wi�dgrerwi"k�bwi�lzi���lzq�k"� � |wd�f�n���lhf�lzq�fh|edgi"��b{d�l	��kjqMv khn�bwdgqMn���½
lzdx~?d�l��Àd�rylz|wi¨khq?�o�ª¹ªn�f�«¬i��g�Ynpf�np�g�gq¶«1d�rw�,�"q�fhv�dg��v,twq�rwf�lzq{uDi�~�i�lzq?i"bG�
� |wißtw��lhdgvAnplzi �Mq�np��q���lz|eißi��<�Di�khd�vAi�r�l�dgf0lhqyqMuwfhi�kj~�i ö ä¸i,fhqM�gn�k�rwi�telzkjdgrwq�f0«1d�lh|ènÀv,tw�o|

�gq¶«¸i"k�i�rwi"kj���
lz|ekhi"fj|wqM��b4� � |wd�f�«1dg���(kji"÷�twdgkji{nÀkhi�bwtw��lhdgqMrèd�r
lz|wißu°np�o�?��khqMtwrebÙ��kjqMvûkhn�bwdgqMn���½
lzdx~?d�l��:dgr
lz|ei�bei�lzi���lhqMk"�,£Ël¨d�f��"tekhkhi�r�lz���
dgr�d�lhf�dgred�lzdgn��$�w|°n�fji{�"qMrw��i"r�lzkhnplzd�rw�sqMrèqMuwfji"kj~pnplhdgqMref
q�� ³ ï i"v�d�ljlzi"bè��khq�v/�M�Wkji�n���lzqMk �"qMkji"f!�gq?��nplhi"bÝnpl]��®:r�tw�"��i�n�k ��q=«¸i"k!khi"n���lhqMkhf�¹�«1d�lh|·nmåwt<��½
«¸i"dg��|�lhi"bçn¶~�i"khn��Mi�u°n�fhi��gd�rwi{q��&cû�¶¾�­¨��vs�BJ¨n�v�
Ya�¤�� twfji"f¨lz|wi�dgr�~�i"khfji�Ó4½�bei"��n��èkji�n���lzdgq�r
³ ï � v í i Ð � á lhqWbei�lzi���l!khi"n���lhqMk ³ ï � � |wi��wkhq�vA�el¨fj�"d�r�lhdg���ÇnplhdgqMr:�gdg��|�l��wkhq?bwtw��i"bÙu��lz|eißi Ð ¹4�"q�v,uwdgrei"b�«1dxlz|ènÀbwi��Çn��Mi�bÙ��qMdgre�"dgbei"rw��i,q��¸ns�<����¢:i@adM°½�khn¶�W��khq�v�rwi�telzkjqMr���np�elztwkji
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95% CL
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(b)

d � u�&/ #,�*UT�8UV × n�Øox��gqMuwn���rwi�telzkjdgrwqWqMfj�"dg���ÇnplhdgqMr�n�r°n��x�?fhdgf�tefhdgre�Wq�rw����fjqM�Çnpk�rwi"t<lzkhd�rwqb°nplzne¹�n�rwb × uªØ!d�rw�"��twbwdgre�IJ¨n�v�
$a0¤0� ²p®M®�l y·�Mi�npk,b°nplzne� � |wiyfjlzn�khf�dgrwbwd���nplhi�lh|wiuDi�fjlm½Ë¿wlR�°n�khn�v�i�lzi�khf���qMk�lh|wi�l�«¬qAb°nplzn�fhi�lzf"� � n���i�r:��kjqMvSÕ¡�M²sÖS�
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d � u�&/ #,H*UT { V ac�"t<lj½¥n�«¬n��y~<d�i�«Üq��(lh|wiLJ¨n�v�
Ya0¤0�ci��<��i"khd�vAi�r�l�� � np��i"rW��khqMvÿÕ¼�pà�ÖS�
qMrWn{�wkhq�lhqMr4¹wkji"bwte�"i"f�u°n��o���MkjqMtwrwbwfR�"q�rwfhd�bwi"khn�uw�����
� |wi�i��<��i"��lzi"b ³ ï å°t<�Àn�rwbÀi�rwi"kj���]fj�Di���lhkhtwv&��khqMv i"n��o|ykhi"n���lhqMk¬�"n�rÀu�i0�"n��g��tw�Çnplhi"bAtwfhd�rw�

lz|eiÀdgre��q�khvAnplzd�qMrÝq�r·lz|wiyd�rwd�lhdÇn�����qMvA��qMrwi�r�lzf,q��1lh|wi]��twi���khq?bwfßn�reb_|wqMtwkj���èlz|wi�khvAn��¬��q¶«¬i�k
v�i�n�fjtwkhi�vAi�r�lhfRn��gqMre�,«1d�lz|siÁ�ed�fjlhdgrw�{b°nplznßqMrbÓY½Ëbwi"�"n��<f�� � |wdgf1khi�vAq¶~�i"f�lz|wi¨rwi�i"bs��qMk1nßfhi�khdgi�f
q��èé�rei�n�k1bwi�lzi"��lzqMkjf��ªrwiÁ�<l1lhq�lh|wi¨khi�np��lzq�khf"�
� |wioJ¨n�v�
$a0¤0�c�¬q��g�ÇnpuDqMkhnplzd�qMr{|°n�f��etwuw�gd�fh|wi�bsn�ryn�rwn����?fhd�f¬q��$bwnplon!lzn���i�rydgr]lh|wi���i"kjdgq?b

¢�n�kj�o|���­�­M��½ ø n�r�t°n�kj�s��­M­� zÕ ®M­�ÖS� � |wi!iÁ�<�Di���lonLlzdgq�r:d�f1�M®��<º��:»����eº�²,i�~�i"r�lzf�dgrylz|wi n�uefhi"re�"i
q��îqMfj�"dg���ÇnplhdgqMref"¹�|wq¶«¬i�~Mi"k qMrw�x������¾Ài�~�i"r�lzf!n�khi�qMuwfhi�kj~�i"b4� � |wd�f��"qMkjkhi�fh��qMrwbwf�lzqsnÀv�i�npfhtwkji"b
khi"n���lhqMk ³ ï å°t<�s«1|edg�o|
d�f�­<º�®��p¾�» ­eº¼­� M  × fjlznpl�º�Ø¨»�­eº¼­� �² × fj�?f�ºÚØ�q���lh|wi�iÁ�<�Di���lzi�b
twrwq�fh�"d��g�gnplzi�b~pn��gtei�� ©�dg��twkhi,�<��¾Àfj|wq¶«1f¨fjlzkjqMrw�yi�~<d�bwi"re�"i,��qMk�fj�Di���lhkzn��	bedgfjlhqMkjlhdgqMr:q���lz|wi ³ ï åwt<�D� � |wi�khißd�f
ns�"�gi"n�k i"rwi�kh���èbwi��Di�rwbwi�r�l,bwdgfhn��w��i�n�khn�rw�"i�q�� ³ ï � � |wiAuDi�fjl ¿wl!lhqWlh|wi]bwnplonsfh|wq¶«1r·d�rç©(dg�p½
twkjiÀ�<�¼¾W«¬n�f!qMuelonpdgrwi�bÝu��è¿wlhlhdgrw�slz|ei]b°nplznslhq
nsl�«¬qmåªn�~MqMtwk!qMfh��dg���ÇnplhdgqMr�v�q<bei"�P�A£Ël�fj|wqMtw��b
u�i�rwq�lhi"b]lh|°npl¬lh|wi¨¢
§[� i>:Gi���l�|wn�f�rwq,fjdg�Mred�¿°�"n�r�l�dgrtå°twi"re�"i�qMrÀlh|wi0�ekhqM�°np��nplzd�qMr]qp�$khi�np��lzq�k
³ ï lz|wkjqMtw�M|_lz|ei�9�n�kmlz|4� � |wd�f�fjdgv��w�gdx¿°i"f!lz|wisbwi�lzi"kjvAd�r°nplhdgqMr_q��0qMfh��dg���ÇnplhdgqMrÝ�°n�kznpvAi�lzi"kjf{u��
khi�bwtw��dgrw�,fm�?fjlzi�v]nLlzdg��i"kjkhqMkjf"��©�d��Mtwkhi0�<�¼à × nMØ�fj|wq¶«1f�lz|wi��"qMre¿wbwi"rw��i��gd�vAdxlzf�qMuelzn�dgrei"bÀu���J npv{½
Ya�¤�� ��qMk�ëßvAìì Ó nprwb
lon�reìDí Ó ì � � |eiß�"qMre¿wbwi"rw��iß�gd�vAdxlzf1qMuelzn�dgrwi�b���khq�v�lh|wi,�M��qMu°n��(n�r°n��x�?fhdgf
q���fjqM�ÇnpkRrei"telhkhdgreq]b°nplzn]n�kji�np�gfhq�fh|eq=«1rG� � |wiQJ¨n�v�
Ya0¤0�é��qMre¿°bei"rw��i,�gd�vAdxlzf1n�kji!��qMrwfhd�fjlhi"r�l
«1d�lh|�lz|wi�
J¢:a&qMfh��dg���ÇnplhdgqMr:khi"��dgv�ißn�rwb�lz|ei"khi{d�f��"�gi"n�k�q¶~Mi�kh�Çnp�Ùu�i�l�«¸i"i�rçlz|ei�kji"�Md�qMrwf�q��¸�°nL½
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d � u�&/ #,�*UT�vÄV ¦�uwfji"kj~�i"bÝi"rwi�kh����fj�Di���lhkhtwv qp�¬�wkjqMv��el�i Ð ��khq�v ³ ï dgr�lzi�kzn���lzd�qMrwf�bwiÁ½lzi���lzi�b:u��bJ¨n�v�
Ya�¤��,�ea0��fhqßfj|wq¶«1r
n�kji�lz|wi��wkji"bwd���lhi"bWfh��i"��lhkhtwv dgrÀlz|ei!npuwfhi�rw�"i¨q��qMfh��dg���ÇnplhdgqMrwfîn�rebÀlz|wi�u�i"fmlj½P¿wl�lzq,n�l�«¬qìåªn�~�qMtwk�qMfj�"dg���ÇnplhdgqMrefîv�q?bwi"�Q� � n���i�rs��kjqMv Õ¡®�­�ÖS�

kznpvAi�lzi"k�fh�°np�"i{n����gq¶«¬i�b
u��:lh|wi�l�«¸qsn�r°n��x�?fhi"f���J¨n�v�
Ya0¤0� n���fhq]�etwuw�gd�fh|wi�bèn¨ðjqMd�r�l�n�r°n��x�?fhdgf
q��ÇJ¨n�v�
Ya�¤�� n�rwbÝfhqM�gn�k¨rwi"t<lzkhd�rwq�bwnplone�s©(dg�MtwkjiÀ�?��à × uªØ�fh|wq¶«1f!lh|wi]��qMre¿°bei"rw��iÀ�gd�vAdxlzf�qMu<½lonpdgrwi�b!u�� �"qMv�uwdgrwd�rw��lz|wiîl�«¬q�b°nplzn�fhi�lzf"� � |wi¬u�i"fml(¿wl(��qMdgr�lJdgf�Â(ëßv ìì Ó Ï ²<º¼à ÐwÑhÒ >Ö ÑhÒ â } �¶­ Ö â i@a ì ¹lonprwì�í Ó ì Ï ­eº¼ M­ ÐwÑhÒÔÓSÑÖ ÑhÒ Ñlö Õ¡®�­�ÖS�

J npv�
Ya�¤��8n���fhq���qMrwfjdgbwi�khi"byrei"telhkhdgreq,bwi"�"n�� × fji"i §<i���lhdgqMrs�?���M�¡ �Øîn�rwbÀrwi�telzkjdgrwq�bwi"��qM|wi"k¥½i"re�"i × fhi"iy§<i"��lzdgq�r �<�x�M���MØ¨|��?�Dqplz|wi�fhi"f�� � |wi�fhiy|��?�Dq�lh|wi"fji"fß|°n�~�iÀbwd�:Di"kji"r�l§
 Ñ ´�9cbwi��Di�rwbwi�r<½�"d�i"f�¹¬n�fßfj|wq¶«1r±d�r ©�dg��twkhis�?���¶­<� � |wisu�i"fmlj½Ë¿el{�DqMd�r�lzf,«¸i"khiy��qMterwb_lzqèuDi × fhd�r ì í:M Ý Ì ¯
NªØ Ï

× ����­e¹h­e�¼­e�M�J¢:i>a!´p��vÀØ���qMkîbwi"�"n��]nprwb × fhdgr ì �pí�M=M Ñ Ø Ï × �M�¼­e¹z­e�¼­M�M­�¢Wi@a ´p��v]Ø���q�kîbei"�"q�|wi"kji"rw��i��£Ël�«¬n�f���qMtwrwbslz|°nLl�lz|wi¨b°nLlon,«�npfRreq�l�«¬i��g�4bei"fh��khd�uDi�b:u��yi�d�lz|ei"k�|��?�Dq�lh|wi"fjdgf�¹Dnpf�dgf��"��i�n�k¸��khqMv
©�d��Mtwkhi �?���¶­<�

"$#\Ô$#\" �fe ?�?hg
� |wi���ÿ0¦ ¦�KçiÁ�e��i"kjdgv�i"r�l�«¬n�f¨nÀfh|eqMkjl�uwn�fhi��gdgrei�khi"n���lhqMk�rwi�telzkjdgrwqyiÁ�<�Di�khdgv�i"r�l���q<�"nplzi�b�n��<½
�wkjq¶�<d�v]nplhi"�x�Ý�R��v���kjqMv�lh|wi���ÿ�¦¨¦�K r�tw���gi"n�k��Dq¶«¸i"k��w�gn�r�l¨dgr�rwq�kjlz|ei"khrÙ©°kznprw�"ip�ß��ÿ�¦¨¦�K
v�i�n�fjtwkhi�bWlh|wioå°t<�sq�� ³ ï i"v�d�lhlhi"by��khq�vþlz|ei kji�n���lzqMk�tefhdgre�]n��0lR�gdg÷�twd�bÀfh��dgr�lzd��g�gnplzqMk¸bwi�lhi"��lzqMk��
a0f�«1dxlz|iJ¨n�v�
Ya�¤��,¹w��ÿ0¦ ¦�K
twfji"bylz|wi�d�r�~Mi"kjfhioÓ4½�bei"��n��]khi�np��lzd�qMr ³ ï � v í i Ð � á lhqbwi�lzi"��l¬kji�n���lzqMk ³ ï � � |wi�fjdg�Mrwn��e«¬n�f¸�ekhqMv��el�fh��dgr�lzd��g�gnplzd�qMr!��kjqMv lz|eiRi Ð ¹���q��g�gq¶«¸i"b{u���n bei"�Çn���i"b
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KamLAND
95% C.L.
99% C.L.

99.73% C.L.
KamLAND best fit

Solar
95% C.L.
99% C.L.

99.73% C.L.
solar best fit

äqåjæ&i.ëøëøè�j�îO÷ªéoî!kfíïèfôièYl ènmoðníøëøëøåwöLíøèsôpo�åwéhåwê$î!qöLî&éSmro�åsð>îslZéLèfê`åsô�åwëøñ,mSí
m<ètl�u~åwêwv�i7ç9x¨÷Qå�öhåäZíøô�÷aí�ð>åwöLî&÷Üò^ñpmLì�åf÷aî&÷uéoî!kfíïèfô6mhæ¦åwô�÷;ksëøèsò�åsëåwô�åsëïñ,mLíymÖètlzmLèsë�åwé$ôQî!{QöLéoíïôQè¾÷QåwöoåiäZíøô�÷aí�ð>åwöLîO÷ò^ñ
ëïíøôQî|moæ
θ 2tan

0.2 0.3 0.4 0.5 0.6 0.7 0.8

)2
 (e

V
2

m∆

KamLAND+Solar fluxes

95% C.L.

99% C.L.
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m.ètlFu~åwê~qv�iÏç9x�åwô�÷�mSèfëøåséÄôQî!{QöLéoíïôQè¦÷Qåwöoå6�
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d � u�&/ #,ÿ*UT]�[_.V ��nLlzdgqÙq���lh|wiWqMuwfhi�kj~�i"b ³�Ì�fh��i"��lhkhtwv lhqÝlz|ei�i��<��i"��lonplhdgqMr ��q�k�reqp½qMfh��dg���ÇnplhdgqMrè~Mi�khfhtef å Ñ Ì�æ Õ ®M­�ÖQ� � |wiy�"twkm~Mi�f�fj|wq¶«þlh|wiyi��<��i"��lonplhdgqMr·��qMk lz|wiyu�i"fmlj½P¿wlqMfh��dg���ÇnplhdgqMr4¹$u�i"fmlj½Ë¿elßbwi"�"n��_n�rwb_u�i"fmlj½P¿wlßbwi��"qM|wi�khi�rw�"isv�q<bwi��gf¨lon���d�rw�
dgr�lhq�n��"��qMtwr�llz|wi1d�rwbwd�~?d�bwt°n��elhdgv�i�½Ëbwi"��i"rwbei"r�l�å°t<�ß~pn�kjdÇnplhdgqMrwf�q��Yn����ekji�n���lzqMkjf¬n�rebAbwi�lzi���lzq�kîi>:Gi���lhf"�
� |wiRb°nplon¨��qMdgr�lzf�nprwbAv�q?bwi"��f�n�khi1�w��q�lhlhi"b{«1d�lz| å Ñ Ï �¶¾M­��?vW¹?n�f�dx�4n����°n�r�lzdô½�rwi�telzkjdgrwq�fbwi�lhi"��lzi"b:dgrmJ¨n�v�
$a0¤0�8«¸i"khi bwtwi�lhq]nßfhd�rw�M��i�khi"n���lhqMkRnpl�lz|wd�f�bwdgfmlon�re�"i��
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�"q�dgrw��dgbwi�rw�"i{q��¬nW�<�Ú��¢Wi@a$M°½Ëkzn��M� � |wiA��ÿ0¦ ¦�K bwi�lhi"��lhqMk�«�npf ��q�n�bwi�b�«1d�lz|è��npbwqM�gd�rwdgtev�lhq
i"re|°n�rw��i�u�q�lh|
lz|wi{i@����dgi"re����q��îrwi�telzkjqMrè��n��<lztwkji{n�rwb�lz|wißi�rwi"kj����q���lh|wißkhi�fhtw�xlzdgre�y�w|wq�lhqMr
i"v�dgfjfhd�qMrwf"�ß��ÿ�¦¨¦�K fjqMtw�M|�l¨lzqs�wkjqMuDißlh|wi{fhtwu<½ËbwqMv�dgr°npr�l�vAq?bwißq���³ ï ç ³ µ Ì ³ ù q�fh�"d��g�gnplzd�qMrwfbwi�fh�"kjdgu�i"bÙu���i"÷�t°nplhdgqMr × �<�Ú��²MØÁ� � |wdgf�v�q<bei,bwi"��i"rebwf!q�rÝnÀreqMr<½MÛ�i"kjqW~pn���twi,q��¬í ÓSÕ ¹4«1|wdg�o|èd�fnè�"khte�"dÇnp��dgrw�Mkji"bwd�i"r�l{��qMkß��q�lzi�r�lhdÇn������çqMuwfhi�kj~?dgre�µ���/~?d�qM�ÇnplhdgqMr_d�r_lz|wiW�gi��elzqMr fhi���lhqMk"� � |wi
��ÿ�¦¨¦�K±iÁ�e��i"kjdgv�i"r�l!|°n�f�i�fjlzn�uw�gd�fh|wi�bÝlh|wiAlhdg�M|�lzi�fjl!uDq�twrwb·fji�l!fhq��Sn�k qMrÙlz|wi{~pn��gtwi�q��1í ÓSÕ �� |wi�fhdg��r°n��ªq��YqMfj�"d��g�ÇnLlzdgq�rwf�npl���ÿ�¦¨¦�K:dgf¸n!bei�¿°��d�l¸q�� ³ ï i�~Mi�r�lhf�n�rwbÀn bwd�fjlhqMkjlhi"b ³ ï fh��i"��lhkhtwv
«1d�lh|]kji"fh��i"��l�lzq!lz|wi�twrwqMfj�"dg���Çnplhi"b��wkhi�bwdg��lzd�qMrwf"��a0f¬�"n�rÀu�i0fji"i"ryd�rÀ©�d��Mtwkji��<�x�M� × n�Ø�¹�rwq�fhdg��rwd��Ç½dg�"n�r�lîbwdgfmlzqMkmlzdgq�r�q�k¸bwi�¿°�"dxl¬d�r�lh|wi ³ ï fj�Di���lzkjtwv «�npf¬qMuwfji"km~Mi"bzÕ ®e��Ö��	©�dg�Mtekhi��<�x�M� × u°Ø�fj|wq¶«1f¬lz|ei�"q�re¿°bwi�rw�"i{�gd�vAdxlzfRqMuelzn�dgrwi�b
��khqMv�n]l�«¸qbå°n¶~�qMtwk�qMfj�"d��g�ÇnLlzdgq�r�n�rwn����?fhd�f�q���lz|ei���ÿ�¦¨¦�K_bwnplone�
� |wi!àM­�ñ&�"qMre¿wbwi"rw��i!��dgv�d�l¸dgf�lh|°nplRfhd�r ì ��í ÓSÕ ÷ ­eºx�=²�Õ ®e��ÖS�

"$#\Ô$#hÎ ��69816,/W+5Æ/:��¡+./<;I� +Ï=Ö81A
a��wkhq��DqMfji"b±fhtw���"i"fjfhqMkAlzqèlz|wi:��ÿ�¦¨¦�KãiÁ�<�Di�khdgv�i"r�lA��n����gi�b±��q�twuw�giW��ÿ0¦¨¦LK¯dgf{�"tekhkhi�r�lz���
twrwbei"k0bei�~Mi��gqM�evAi�r�l"� � |wi,��q�twuw�gi!��ÿ0¦ ¦�KÝ�ekhqM��qMfznp�J��qMrwfjdgfjlhf�qp��n�r�te�w�Mkznpbwi¶´pkji"�w�gn��"i�vAi�r�l
q���lh|wi���ÿ0¦¨¦LKãbwi�lhi"��lhqMk × lz|wi�é¼�SnpkAbwi�lzi���lzq�k���Ø�¹���qM�g��q¶«¬i�b±u�� lz|wi:�"qMrefjlzkjtw��lhdgqMr q��¨n�rwqplz|wi�kdgbei"r�lzd���n���é�rwi"n�k�bwi�lzi"��lzqMk@�?��¾M­�vé��kjqMvòlz|wi�r�tw���gi�npk��"qMkji"f�npl�lh|wiR�¬|wq?q}Û�fhdxlzi�� � |wi1i��<��i"khd�vAi�r�l
«1dg���¬kjtwr_«1d�lz|_q�rw���Ýlz|wiÀ�Sn�k�bwi�lhi"��lhqMkß��qMkÀ�M�����Mi"n�khf�� � |wdgf,«1d��g�îi"r°n�ue�giÀlz|eiyi��<�Di�khd�vAi�r�lßlhq
khi"n��o|·ns�gd�vAdxl0qp��fhd�r ì ��í ÓSÕ ÷ ­eº¼­M¾yd��¸rwqWqMfh��dg�g�gnplzd�qMr
fjdg�Mr°np�	dgf¨bwi�lzi"��lzi�b4� � |wi�rwi�npk bei�lzi���lhqMk«1dg���Glz|ei"r
u�i¨dgrwfmlon����gi"bsd�r�n� ���v bwi"i���fh|wnp�õl�� � |edgfRfhi"��qMrwb
�e|°n�fhi «1dg���4�"qMrefhdgbei"kznpuw���skji"bwtw��i
lz|ei0q¶~Mi�kzn�����fm�?fjlzi�v]nLlzdg�Rtwrw��i"kmlon�d�r�lhdgi�f¬n�rebÀ�"qMte�gb]��dgv�d�l�fhdgr ì �pí ÓSÕ lzq!uDi�l�«¬i�i"rs­e�¼­��M� n�rwbÀ­<��­M��­
× ��q�k1ë{v�ìÕhÓ Ï �eº��,y �<ºÚ� } ��­ Ö Õ i@a ì ØÁ�!iÎ�� ����� ���	��

��������� �����������
� ���:�ç���î�"� ���À���

a0f�vAi�r�lhdgqMrei"b·d�r_�¬|°n��<lzi"k]�M¹�lz|ei ����¦�¨!�M¡`¥`Ã>È��­«�¤�Ã>².��È��D¤�¨n¡�ÈÉ¨���¢�Ã>¦ «¬n�f,bwd�fh��q=~�i"kji"b bwtwi]lhq
lz|ei,dgv��Dq�kjlonprw�"i q��înplhvAqMfj�w|wi�khdg�!rwi"t<lzkhd�rwqÀd�r�lhi"khn���lhdgqMrwf0n�f�n]uwn��o���MkhqMterwb���qMk0�wkjq�lzq�r�bwi"�"n¶�
fhi"n�kh�o|ei"f"� � |wiy�wkjq�lzqMr_bei"��n��çfhi�npkh�o| i��<�Di�khd�vAi�r�lhf,bwd�fh�"q¶~�i"khi�b n
bei�¿°��d�lßd�rçlz|wiyr�twv�uDi�k,q��
qMuwfji"km~Mi"bçnplzv�qMfj�w|wi"kjdg��³ µ dgr�lzi�kzn���lzd�qMrwf��"q�vA�°npkhi"b�lhqWiÁ�<�Di���lonLlzdgq�rwf"¹Juwtel rwqsbwd�fh�"kji"�°nprw���èd�r
lz|ei!nLlzv�qMfh�w|ei"khd�� ³ ï å°t<�D�
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äqòlæS���A�8�8� ðnèsô+�l÷aî>ôlðnî.ëøíïê$íïö�m�èsô�mLíøô6�����t�3�.åwôl÷���ê �� � �T�UìQîéoî!kfíïèfô èYlzo�åwéhåwê$î>öLî>é�mro�åsð>î öoè¤öoìQî�éoí�kfìfö$èYl7öLìQî�ëøíøôQî,íym$î!�}qð>ë�{�÷Qî&÷$å�öV�n�}��ð>èsô,�«÷aî>ô�ð>ît�=�UìQîUö�j�è~ëïíøôQîImzðnèséoéoîImrolèfô�÷ öoè öLìQî���L�y �¡w¢�£/¢�£¤ O¥F¦�§©¨�ª«£+¨ ä�¬=�Uæ'åsô�÷ ¨�­¯®r¦�£©°O¥T¦Y£I±� t�!£³²`�P´��Lµ��!�ä¶m`��v:æ�êÖî>öLìQèa÷+mUètl:èfòaöoåsíïô�íïô+kÖöoìQî\�t�©�*ðnèfô,�l÷aî&ô�ðnî ëøî>õsî&ë¶�
d � u�&/ #,H*UT]���WV ��ÿ�¦¨¦�Kèkji"fjtw��lhf"¹wlonp��i"rW��khqMvÿÕ¡®<��ÖS�
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"$#`·¦#&% � 8=� -'A=��),+./<;nC545+Ï6981/<;>=,-$#�/W-&%�6,C�8W;n-Ö=
a�lzv�qMfj�w|wi"kjdg�Arwi"telhkhd�rwqMf,npkhi��wkhq?bwtw��i"b·«1|wi�r_�"qMfjvAd���½�khn��<f!fjlhkhdg�piAlh|wiB9�n�kmlz|F�¡fßnplhvAqMfj�w|wi�khi��
��khq�lhqMrwf�bwqMv�dgr°nLlziylz|wiW�wkjdgvAn�kj�_��qMfhv�dg�Á½�khn¶�1å°t<� × àM�Mñ{Ø�¹¬«1dxlz| |wi"��dgtwv�r�tw���gi�d���qMvA�ekhdgfjdgrw�
×  e�Ú�Mñ{Ø	nplîi�rwi"kj�Mdgi�f¸npuDq¶~Mi0�Zx�i@a¨´Lr?te�"�gi�qMr4���0¹�¤¯n�reb]¦ã�w�gtwf�|wi"n�~<d�i"k�i"��i"v�i"r�lzf�vAn���i�te�Alz|eikhi�v]npdgrwd�rw�{­e���Mñ q���lh|wi�å°t<�D�1ÿ�i��gdgtevên�rwbWlz|wi |wi"n¶~?d�i"kRr?te�"�gi�d(�"n�khkm�¸cé�p­�ñþq��(lz|wi dgrw��dgbwi�r�l
r�tw�"��i"qMref¸nprwb�lh|�twf��"qMr�lzkjdguwt<lziRn�u�qMtel¸��­�ñòq���lz|wi�rwi�telzkjdgrwqoå°t?�G�;�¯|ei"r�|wdg�M|{i�rwi"kj���ß�"q�fhv�dg��½
kzn��?f�fjlhkhd���i�lh|wi{nplzv�qMfj�w|wi"kji�lz|ei��
�ekhq?bwtw�"i,nÀ��n�fj��n�bwißqp��fhi"��qMrwb°npkj���wd�qMrwf0n�rwb��Ln�qMrwf�� � |wi
fhteuwfhi�÷?tei"r�lîbwi"�"n¶�?f�q��°«1|edg�o|,kji"fhte��l	d�r�lz|ei¬i"v�dgfjfhd�qMr�q���nR|wdg��|Qå°t<�!q��ªrwi�telzkjdgrwq�f"¹�n�f(bwi"fj�"kjdgu�i"b
dgrylh|wi¨i"÷�t°nplhdgqMrwf1u�i"��q=«¨Â v M�¹Iõò� Ë í ð � ë Þ Ì¤º Þë Þ Ì¤º Þ í ã Þ � ³ µ × ³ µ Ø

ã Þ í õ Þ � ³­ï × ³ ï Ø�� ³ µ × ³ µ Ø
©°qMk�fhi��"qMreb°n�khd�i"fP»¼��Zx¨i>aélh|wi¨kznplhdgq

Ã Ï
Ë × ³ µ � ³ µ ØË × ³ ï � ³ ï Ø × �<�¼��²MØ

dgf¬i��<�Di���lhi"bslzqßu�i½cc�<��ÿ�d��M|wi"k¬i"rwi�kh���]fhi"��qMrwb°npkhdgi�f"¹°�°npkjlzd��"tw�gn�kh�x� ã ¹°n�kji��gd���i�����lzqßfjlhkhd���i�lz|ei9�n�kjlh|F�¡fRfjtwkj�Snp�"i uDi���qMkhi�lh|wi��sbwi���n��ylz|�twf
�Ü«1d��g�Gd�rw�"kji�n�fji�«1d�lz|si�rwi"kj���M�
� |wi���n����"tw�gnplzd�qMrwfîkhi�÷?tedgkhi�bÀlzq,�ekhi"bedg��l¬lz|wi¨nplhvAq�fh�w|wi�khd��0rwi�telzkjdgrwqQåwt<�sn�kji��"q�vA�w��i���«1d�lh|

vAn�r����Sn���lhqMkhfYlhq���qMrwfhd�bwi"k.Õ ®��sÖ�Õ¡®M�sÖ>Õ¡®p �ÖS� � |wiîi��<��i"khd�vAi�r�lon�������bei�lzi�khv�dgrwi�b!�ekhdgvAn�km���"q�fhv�dg��½Ëkzn��
�"q�vA��qMfhdxlzd�qMrwfîn�rwbyi�rwi"kj���]fj�Di���lhkznßn�kji0twfji"bsn�f¬n�fjlzn�kjlhdgrw�,��qMd�r�l"�	��khd�v]npkhdgi�f¬npkhi0�ekhqM�°np��nplzi�b
lz|ekhqMtw��|�n��L½�bedgv�i"rwfjdgqMr°np�Gv�q<bwi��Yq���lh|wiL9�n�kjlh|F�¼fRvAn��Mrwi�lzdg��¿wi"�gbG� � |wd�fR�ekhq?bwtw�"i�f0fjdg�Mrwdx¿°��npr�l
~pn�khdgnplzd�qMrwfJdgr�lh|wi�rwi�telzkjdgrwqwåwt<�,bei"��i"rwbwd�rw��qMrß�gnplzdxlztwbwi¸n�rwbß��qMrw�Mdxlztwbei × �]®]Ã�® lh|wi1nplhvAqMfj�w|wi�khdg�rwi�telzkjdgrwqQåwt<�<i"f1npl�J npvAd�qM�Lne¹ ø n��°n�rÀn�rwbs§<q�twb°n�r4¹w¢:dgrerwi"fjq�lon,|°n�~�i�fhd��Mrwd�¿w��n�r�l�bed�:Di"khi�rw�"i�foØÁ�
�¯|wi�khi¨n�rwb]dgr]«1|°nLl�÷�t°n�r�lzdxlzdgi�f¬lz|ei��wkhd�v]npkhdgi�f�dgr�lzi�kzn���l�dgf¸bwi�lhi"khv�dgrei"bytwfjdgrw�ßn!vAq?bwi"��q��$lz|ei
bwi�rwfhdxl��_fjlhkhtw��lztwkji:q��N9�n�kjlh|F�¡fAnLlzv�qMfh�w|ei"khip� � |wiWn�uwfhq��gtelhibåwt<� q��0nplzv�qMfj�w|wi"kjdg�yrwi�telzkjdgrwq�f
��npr�qMrw���:u�i,�wkhi�bwdg��lzi�bèlhqyn�rèn����"twkhn�����q��~c&��­�ñ bwtwi�lhqytwrw�"i�kjlzn�dgr�lzd�i"f�d�r�lz|eiß�wkhq?bwtw��lzdgq�r
q��îfhi��"qMreb°n�khd�i"f�¹$lh|wi,�o|°npkh�Mi�b<½��wd�qMrèv,tw�xlzdg�e�gdg��d�lhdgi"f1nprwb
lz|wißkji"fjtw��lhdgrw�y�wd�qMr
v�qMv�i"r�lztwv�fh��i"�Á½
lzkjtwvW�_ÿ�q¶«¸i�~Mi�k"¹�u�i"�"n�twfjiWlh|wiiå°t<�<i"f�q���³ µ n�reb ³­ï n�kjis�"qMkjkhi"�gnplzi�b_lz|wisi"kjkhqMkßd�r��êdgf,q�rw���cc�Mñ&uDi�l�«¬i�i"r:­e���)x�i@aén�rebÙ��­�x¨i>aß� � |wi¨fhd�v,tw�ÇnLlzdgq�r]q��$lz|ei¨nplzv�qMfh�e|wi"kjdg��rwi�telzkjdgrwqìåwt<�yd�f
bwd�fh�"tefhfhi�b�d�rWv�qMkji�bwi�lzn�dg�4d�r:�¬|°n��elhi"kR®e�
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"$#`·¦#\" " -Ö6�%�E = "
§<qMteb°n�r{��tefhi"b{n!�R��l(��n���qMkhd�vAi�lzi"k$bwi�lzi���lzq�k	�"qMv���qMfhi�b,q��ªn���lzdx~Mi�bwkjd��õlJlztwu�i"fJ«1d�lh|wdgr�n0�°n�fjfhd�~�i
fjlhi"i���fjlhkhtw��lztwkjiÀlzq
fhn�vA�e�giAlh|wiÀ�°npkjlzd��"��i�lhkzn��o��f{n�rwb_fj|wq¶«¬i�khfß�wkjq<betw�"i�b u��Ýrwi"t<lzkhd�rwq�dgr�lhi"km½
n���lzdgq�rwf Õ¡®��#ÖP�
a�r_n���lzd�~�iÀfh|edgi"��bç��qMr�lon�d�rwdgrw�:�Çn��Mi�khf,qp�1�wkhqM��qMkmlzdgq�r°n��	lzteuDi�f�«�npf,�"qMrefjlzkjtw��lhi"b
n�kjqMtwrwb�lz|wi�bwi�lhi"��lhqMk¸lhq lzn����wn�kjlhdg�"��i"f�i"r�lhi"khd�rw�,qMk�iÁ�edxlzd�rw� lh|wi0bei�lzi���lhqMk"� � |wi�fhd��Mr°nplhtwkhi1lz|°nLl
n�rÙnplhvAqMfj�w|wi�khdg��rwi"telhkhd�rwqydgr�lzi�kzn���lzd�qMr�|°n�bèq?�"�"tekhkhi�bÝd�r
lz|wißbei�lzi���lhqMk�«�n�f¨nprÙi�~Mi�r�l «1d�lh|èn
�"q�r�lzn�dgrei"b�dgr�lzi�kzn���lzdgq�r{~�i"kmlzi��D� � |wi0³ µ ��� n�rwb]³ ï ���±fzn�v��w��i"f�«¬i�khiRfhi��°n�kznLlzi"b�u���n�r°n��x�?fhdgre�
lz|ei0lzqM��qM��qM���{q��Ylh|wi�i�~�i"r�lzf���¢WtwqMrylzkhn��o��f¬«¬i�khi�twfji"bylzq!lon��{³ µ ���ói�~�i"r�lzfRn�rebyi"�gi���lhkhqMvAn��p½
rwi�lzdg�0fh|wq¶«¸i"khf�lzn��M�Mi�bW³ñï����Fi�~Mi�r�lhf"��§<qMtwb°nprW��qMuwfhi�kj~�i"b:n,bwi�¿°��d�l�d�r]lz|ei¨³ µ å°t<�ykji"�gnplzdx~Mi�lhq
i��<��i"��lonplhdgqMr4� � |wi,khnplzd�q]d�r�i"÷�t°nLlzdgq�r × �?���M¾MØ�«¬n�f��"n��g��tw�Çnplhi"bW��qMk�bwnplonÀnprwb���qMk0¢:qMr�lziß��n�kh��qfhd�v,tw�gnplzd�qMrwf"��aòkznLlzdgq{q���kznplhdgqMf�«¬n�f1lz|wi�r���np�g�"te�Çnplhi"b4�¬}�fhd�rw��b°nplonß��khq�v n{¿wbwtw�"dgn��$i��<��qMfhtwkji
q��	�<�¼à¨��lh�?k�lz|edgf�kznLlzdgq,«¬n�f1��qMtwrwbylhq�u�i�Â

¾ ¿ À ßÂÁ � ÁÀ â R ¿ÄÃÆÅ�Ç¤ÈÊÉ�ÃÆÅ�Ë,ÃTÌ�ÍIÎÐÏÑÎ©ÅyÒÂÉ�ÃÆÅ�Ã¤ÇTÌ�ÍIÓ�Í}ÅyÒ%ÕÔÇ³Ç�Ö�Å Ì�Õ�Ö�×¤ØÙÒ
ÚwÛ=Ü/Ý=Þ|ß³à Ï à=á¶â¯á Î�Ó ß³ã Î Û=Ü;ä=ßåß ÍIæ á¯â¶â ÏÑÎ á¯ß¤äçÛ Ó ÝVß Î Û=Ü Í á ÍJè�Ï³Í ã�ß¤é=äÆê Î ßåàVÜ¸ë Å�Ø } Ë,Ã�ì ' ã�Þ|ß¤í Ï ä
é=ä�à=á¶ä=ä=Ü}ê Ï ä Ï â Ó�Í á Í ß³ã Î Û=Üîä=Ü}é Î Þ|á¶ä=ßðï�ñÑòóê=á Í!Î Þ|á¶à=é Î á¯ß¤ä Ö

"$#`·¦#hÎ "96N�¡+./�ôÑ[5E\� ;n-õD E =�%�+
ö�Íðè Ünâ¯â ÏÑÍpÍIÎ é=ê Ó á¯ä=÷ Í ß¤â Ï ÞOä=Üné Î ÞIá¯ä=ß Í�Ì3Í ÜnÜåø�Ü ætÎ á¶ß¤ä Õ�ÖÔù=ÖÔù�ÒtúwÎ ÛÆÜbø�é=ÝVÜ}ÞLûLü Ï í_á¯ß¤ý Ï ä=êÆÜ Ì øÆü Ò
Ütþ�ÝVÜ}ÞIá¯í_Ü}ä Î Û Ï³Í�Ï â Í ß ÍIÎ é=ê=á¶Ü}ê ÏÑÎ íðß Í Ý=Û=ÜnÞ|á æ ä=Ü}é Î Þ|á¶ä=ß ÍnÖ ÚwÛ=Ü Õ¤Õ�Ö ë�ý Î�ÿ ê=é æ á Ï â��¤ß¤â¶é=í_Ü ß³ã Î ÛÆÜ
Ütþ�ÝVÜ}ÞIá¯í_Ü}ä Î Û Ï³Í Ü}ä Ï àÆâ¯Ü}ê/á ÎwÎ ßðÞIÜ æ ß¤Þ|ê Î Û=Üîâ Ï Þ|÷¤Ü ÍIÎ�ÍÐÏ í_Ý=â¶ÜNß³ã ÏÑÎ íðß Í Ý=Û=ÜnÞ|á æ ä=Ü}é Î Þ|á¶ä=ß Í ß³ã Ï ä Ó
Ütþ�ÝVÜ}ÞIá¯í_Ü}ä Î Í ß/ã Ï Þ½éÆä=ê=Ü}Þ Î�Ï ýÑÜ}ä Ö øÆü Ï ä Ï â Ó�Í Ü}ê Î Û=Ü_ä=Ü}é Î Þ|á¶ä=ß/Ü��¤Ünä ÎÐÍ Ï³Í Ï ã�é=ä ænÎ á¯ß¤äåß³ã~àSß Î Û
Ü}äÆÜ}Þ|÷ Ó�Ï ä=êÄêÆá¯Þ|Ü ænÎ á¯ß¤ä Ö ÚwÛ=á Í/è~Ï³Í ÝSß Í|Í á¶à=â¯Ü Ï³Í ã�ß¤Þ Î Û=ÜçÜnä=Ü}ÞI÷¤á¯Ü Í¸æ ß¤ä Í á¯ê=ÜnÞ|Ü}ê Î Û=ÜåÜ}í_á ÎIÎ Ünê
â¯ÜnÝ Î ß³ä æ â¯ß Í Ü}â Ó ã�ß¤â¯â¶ß è&ÍAÎ Û=Ü&Ý ÏÑÎ ÛOß³ã Î Û=Ü�á¯ä æ á¯êÆÜ}ä Î ä=Ü}é Î Þ|á¶ä=ß ú ÷¤á���á¶ä=÷ Ï ä ÏÑæ}æ éÆÞ ÏÑÎ ÜPí_Ü Ï³Í é=Þ|ÜníðÜnä Î
ß³ã�ä=Ü}é Î Þ|á¶ä=ßJÝ=Þ|ß³Ý Ï ÷ ÏÑÎ á¯ß¤ä êÆá ÍIÎÐÏ ä æ Ü Ö

��ä Õ³Ã¤ÃÑù øÆüóÝÆé=à=â¯á Í Û=Ünê Ï ä¸ïõñ³ò Ï ä Ï â Ó�Í á Í ß³ã Î Û=Ü øÆü�û���ê Ï6Î�Ï³Í Ü Î�ÕÔÇ��sÖ�Ö	� äÆâ Ó Þ|Ün÷¤á¯ß³ä Í ß³ã Î ÛÆÜ
ê ÏÑÎÐÏ�è á Î Û Ï í_Ü Ï ä_ïõñ³òÊÞ|Ü Í ß¤â¶é Î á¶ß¤äJß³ã ÷ �³Ã�
 è ÜnÞ|Ü�é Í Ünê Ö ÚwÛ=á Í �¤Ü Î ß�ÜnêOÜ��¤Ü}ä Î|Í ÝVß¤á¯ä Î á¯ä=÷ æ â¯ß Í Ü
Î ß Î ÛÆÜPÛ=ß³Þ|á Û ß¤ä úÙè Û=ÜnÞ|Ü Î Û=Ü�Ý=Þ|ß¤Ý Ï ÷ ÏÑÎ á¯ß¤äJê=á ÍIÎ�Ï ä æ Ü
� Ï Þ|á¶Ü Í Þ Ï ÝÆá¯ê=â Ó è á Î Û Û Ü}ä=á Î Û Ï ä=÷¤â¶Ü ú�Ï ä=ê_â¯ß è
Ü}äÆÜ}Þ|÷ Ó Ü��¤Ünä ÎÐÍ}úÑè Û=Ü}ÞIÜ Î Û=Ü�í_Ü Ï ä Ï ä=÷¤â¯Ü8àVÜ Î�è Ü}Ünä Î ÛÆÜõäÆÜ}é Î Þ|á¯äÆß Ï äÆê íHéÆß¤äîá Í â Ï ÞI÷¤Ü Ö�� á¶÷¤é=ÞIÜ Õ�Ö¶Ë,Õ
Í ÛÆß è&Í~ÏNæ â¯Ü Ï Þ\ê=á Í!Î ß¤Þ Î á¶ß¤ä á¯ä Î ÛÆÜPÞ ÏÑÎ á¶ßNß³ã Î Û=Ü&ß¤à Í ÜnÞ��³Ü}ê ïõñ³ò ê=á ÍIÎ ÞIá¯à=é Î á¯ß³ä Î ß Î Û=Ü&é=ä=ß Í|æ á¶â¯â ÏÑÎ Ünê
Ütþ�ÝVÜ ætÎ�ÏÑÎ á¯ß¤ä Ö�� ß¤ÞPâ¯ß è � Ï â¯é=Ü Í ß³ã�ïõñ³ò Î ÛÆÜ}Þ|Ü á Í ÷¤ß�ß�ê Ï ÷¤ÞIÜ}Ü}í_Ü}ä Î�è á Î Û�ÜYþÆÝVÜ ætÎ�ÏÑÎ á¯ß¤ä ú à=é Î ã�ß³Þ
â Ï Þ|÷¤ÜnÞ�� Ï â¯é=Ü Í ß³ãTïõñ³ò Î Û=Ü�Þ ÏÑÎ á¶ßwê=Þ|ß³Ý ÍsÎ ß c ÃÆÅ ë Ö9ö ê=á¶Ýîá Í ß¤à Í Ü}Þ��³Ü}ê ÏÑÎ ï�ñÑò � ë Ã¤Ã ý�í����NÜ�� ú
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1	 324���5�76 T38 6 V ÚwÛÆÜ�Þ ÏÑÎ á¯ß�ß³ã Î ÛÆÜ�ê ÏÑÎÐÏ�Î�Ï ý³Ü}äJà Ó ø�é=ÝVÜ}Þ!û�ü Ï íðá¶ß¤ý Ï ä=ê=Ü Î ß Î Û=Üná¯Þ:9<;fÜtþ�ûÝSÜ ænÎÐÏÑÎ á¶ß¤ä è á Î Û=ß¤é Î ä=Ü}é Î Þ|á¶ä=ßNß Í|æ á¯â¶â ÏÑÎ á¯ß¤ä Ì ÝVß¤á¯ä Î|Í�ÒzÏ³ÍAÏ ã�é=ä ænÎ á¯ß¤ä ßÑã Î Û=ÜwÞIÜ æ ß³ä ÍIÎ Þ|é ætÎ Ü}êïõñ³ò Î ß¤÷¤Ü Î Û=Ü}Þ è á Î Û Î ÛÆÜ�àSÜ ÍIÎ û ÿ=Î Ütþ�ÝSÜ ænÎÐÏÑÎ á¶ß¤ä ã�ß¤Þ Õ û>= Ï �³ß¤Þ@?�A�B ?5C�ß Í|æ á¶â¯â ÏÑÎ á¶ß¤ä ÍõÌ3Í ß¤â¯á¶êâ¯á¶ä=Ü ÒYÖ ÚwÛ=Ü�Ü}ÞIÞ|ß¤Þ\à Ï Þ ÍõÏ Þ|Ü ÍIÎÐÏÑÎ á ÍIÎ á æ©Ï â=ß¤ä=â Ó¤Özö â Í ß Í Û=ß è ä Ï ÞIÜ Î Û=Ü&àSÜ ÍIÎ û ÿ=Î Ütþ�ÝVÜ ænÎÐÏÑÎ á¶ß¤äã�ß¤Þwä=Üné Î ÞIá¯ä=ßJê=Ü æ©Ï©ÓçÌ ê ÏÑÍ Û=Ünê â¯á¶ä=Ü Ò�Ï ä=ê/ä=Ü}é Î Þ|á¶ä=ßJê=Ü æ ß¤Û=Ü}ÞIÜ}ä æ Ü Ì ê=ß Î|Î Ü}ê/â¯á¶ä=Ü Ò�D Ç��!E�Ö

Î ÛÆÜ Í Ü æ ß¤ä=ê/ß ÍIæ á¯â¶â ÏÑÎ á¯ß¤äJí Ï þ�á¯íHéÆí^á Í ä=ß Î ��á Í á¶à=â¯Ü�ê=é=Ü Î ß Î Û=Ü�á¯ä Î ÞIá¯ä Í á æ ï�ñÑò Þ|Ü Í ß¤â¶é Î á¶ß¤äpß³ã Î ÛÆÜ
Ütþ�ÝVÜ}ÞIá¯í_Ü}ä Î©Ö ÚwÛÆÜF?HGI=Té�þ è�ÏÑÍ á¶äh÷¤ß�ß�ê Ï ÷¤ÞIÜ}ÜníðÜnä Î è á Î ÛhÜtþ�ÝVÜ ætÎ�ÏÑÎ á¯ß¤ä ÍnÖ ÚwÛ=Übê ÏÑÎÐÏ è Ü}ÞIÜ
á¯ä Î Ü}Þ|ÝÆÞ|Ü Î Ü}ê Ï³Í�ÏÑÎ í_ß Í Ý=Û=Ü}ÞIá æ ? A B ? C ß ÍIæ á¶â¯â Ï6Î á¯ß³ä Í}Ö
� á¶÷¤é=ÞIÜ Õ�Ö�Ë,×OÍ Û=ß è&Í�Î ÛÆÜ æ ß¤ä Î ß¤é=Þ�ÝÆâ¯ß Î ß³ãÎ ÛÆÜ Ï â¯â¯ß è Ü}ê;ß ÍIæ á¯â¶â ÏÑÎ á¯ß¤äOÝ Ï Þ Ï íðÜ Î Ü}ÞwÞIÜ}÷¤á¶ß¤ä ÍnÖ ÚwÛ=Ü È³ÃJ
 ; ÖLK8ÖFÏ â¶â¯ß è Ü}ê;Ý Ï Þ Ï íðÜ Î ÜnÞwÞ|Ü}÷³á¯ß¤ä è~Ï³Í
ß¤à ÎÐÏ á¯äÆÜ}ê ÏÑÍ�Ë¤Å�È } Ë,Ã ì�M Ü��ONQPSR í NM N P ×ÆÅyÃ } Ë©Ã ì�M Ü��ON Ï ä=ê Í á¶ä N ÕUTWV�ÃÆÅ�È¤ÃÆÖ ÚwÛ=Ü�àVÜ ÍIÎ~ÿ=Î á¶ä
Î ÛÆÜ½ÝÆÛ Ó�Í á æ©Ï â�û�ÞIÜ}÷¤á¶ß¤ä è~Ï³Í�Ï6Î Ì3Í á¶ä N ÕUTYX R í NM N Ò\¿ ÌLË¤ÅyÃ³ÃZXVÕ�ÅÔù } Ë,Ã�ì�M Ü��ON ÒYÖ

��ä Õ³Ã³Ã ëJø�é=ÝVÜ}Þ!û�ü Ï íðá¶ß¤ý Ï ä=ê=Ü�Ý=é=à=â¶á Í ÛÆÜ}ê ÏJæ ß¤íHà=á¶ä=Ü}ê Ï ä Ï â Ó�Í á Í ß³ã � é=â¶â Ó ;~ß¤ä Î�Ï á¶ä=Ü}ê Ì#� ; Òtú
[ Ï Þ Î á Ï â¯â Ó ;~ß¤ä Î�Ï á¶ä=Ü}ê Ì [\; Ò&Ï ä=ê;é=Ý è�Ï Þ|ê�û`÷¤ß¤á¯äÆ÷_í é=ß¤ä Ì#] [\9 ]�ÒwÏÑÎ í_ß Í ÝÆÛ=Ü}ÞIá æ ä=Üné Î ÞIá¯ä=ßJê ÏÑÎÐÏ
D Ç¤Ø^E3Ö ��ä � ;�Ü��¤Ünä Î|Í�Î ÛÆÜ½äÆÜ}é Î Þ|á¯äÆß_á¶ä Î Ü}Þ Ï³ænÎ á¯ß¤ä_�³Ü}Þ Î Ütþ Ï ä=ê/Ü}í_á ÎIÎ Ünê/Ý Ï Þ Î á æ â¶Ü ÍwÍ!Î�Ï©Ó è á Î Û=á¯ä Î ÛÆÜ
ÿ ê=é æ á Ï âZ�¤ß¤â¶é=í_Ü Ö ��ä`[\; Ü��³Ü}ä ÎÐÍõÎ Û=Ü&á¶ä Î Ü}Þ Ï³ænÎ á¯ß¤äI�³Ü}Þ Î Ütþðá Í8æ ß¤ä Î�Ï á¶ä=Ü}ê ú àÆé Î ß¤ä=Ü&ß¤Þ\í_ß¤Þ|Ü�ßÑã Î ÛÆÜ
Ü}í_á ÎIÎ Ünê½Ý Ï Þ Î á æ â¶Ü Í â¶Ü Ï �¤Ü Í9Î Û=Ü ÿ ê=é æ á Ï â��³ß¤â¯é=í_Ü Öa] [\9 ] Ü��¤Ü}ä Î|Í8Ï Þ|Ü æ}Ï é Í Ünê à Ó ä=Üné Î ÞIá¯ä=ß Í�è ÛÆá æ Û
á¯ä Î Ü}Þ ÏÑænÎ á¶ä Î Û=ÜpÞ|ß æ ýbàSÜnâ¯ß è Î ÛÆÜpê=Ü Î Ü ætÎ ß¤Þ ú Ý=Þ|ß�ê=é æ á¯ä=÷ Ï íHé=ß¤ä è Û=á æ Û Ünä Î Ü}Þ ÍHÎ Û=Üðê=Ü Î Ü ætÎ ß¤Þ Ö
� á¶÷¤é=Þ|Ü Õ�Ö¶Ë©ù Í Û=ß è&ÍPÎ Û=Ü æ ß¤ä ÿ ê=Ü}ä æ Ü â¶á¯í_á Î|Í ß¤à ÎÐÏ á¯äÆÜ}ê;à ÓpÎ Û=á Í&Ï ä Ï â Ó�Í á Í&Ï ä=ê¸ÛÆß è)Î Û=Ü æ ß¤ä Î ß¤é=Þ Í
æ ß³íðÝ Ï Þ|Ü Î ß Î Û=ß Í Ü ß¤à ÎÐÏ á¯äÆÜ}ê à Ó Î Û=Ü ïõñ³ò Ï ä Ï â Ó�Í á Í}Ö&� ß¤Þ Î Û=Ü æ ß¤íHà=á¶ä=Ü}ê Ï ä Ï â Ó�Í á Í Î ÛÆÜ È¤Ã�

æ ß³ä ÿ ê=Ünä æ Ü â¶á¯í_á Î|ÍHÏ ÞIÜUb Ë³Å ë } Ë,Ã ì�M PcR í NM N P ×�Å�ù } Ë,Ã ì�M Ü��ON ú�Í á¯ä N ÕUT N M V Ã�ÅyÈÙÕ�ÖSd ß Î Û
Þ|Ü Í é=â ÎÐÍNÏ Þ|Ü æ ß¤ä Í á ÍIÎ Ü}ä Î©Ö�e ß è Ü��³Ü}Þ úÂÎ Û=Ü æ ß¤íHà=á¶ä=Ü}ê Ï ä Ï â Ó�Í á Í ÷¤á��³Ü Í�Í!Î Þ|ß³ä=÷¤Ü}Þ�â¯á¯í_á Î|Í ß¤ä Í á¶ä N ÕUT�ú
è Û=á¶â¯Ü Î Û=Ü�ïõñ³ò Ï ä Ï â Ó�Í á ÍðÏ â¶â¯ß è&ÍOÏçÍ í Ï â¯â¶Ü}ÞJÞ|Ün÷¤á¯ß¤ä ß³ãOR í NM N Ö ÚwÛ=Ü àSÜ ÍIÎpÿ=Î ÝSß³á¯ä Î ã�ß³Þ Î ÛÆÜ
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1	 324���5�g6�h 8 .�i ø�é=ÝVÜ}ÞLûLü Ï í_á¯ß¤ý Ï ä=êÆÜ ïõñ³ò Ï ä Ï â Ó�Í á ÍnÖHÇ¤Ø�ú�È¤Ã;Ï ä=ê È¤È�
 ; ÖLK8Ö�Ï â¶â¯ß è Ünêß Í|æ á¯â¶â ÏÑÎ á¯ß¤ä�Ý Ï Þ Ï í_Ü Î Ü}Þ½Þ|Ü}÷³á¯ß¤ä Í ã�ß¤Þ Õ û>= Ï �³ß¤Þj?�AkB ?5COß Í|æ á¯â¯â ÏÑÎ á¶ß¤ä Í ß³à Î�Ï á¶ä=Ü}êçà ÓåÎ Û=ÜÝ=Þ|Ü Í Ünä Î�Ï ä Ï â Ó�Í á Í�DÔÇ��!E�Ö

æ ß³íHà=á¯äÆÜ}ê Ï ä Ï â Ó�Í á Í á Í bJR í NM N ¿ÊÕ�Å¶Ë } Ë,Ã�ì�M Ü�� N ú=Í á¯ä N ÕUT N M ¿ Ë¤Å�ÃÆÖ
öÊÎ Û=ÞIÜ}ÜO= Ï �¤ß¤é=Þ&ä=Üné Î ÞIá¯ä=ßJß ÍIæ á¶â¯â Ï6Î á¯ß³ä Ï ä Ï â Ó�Í á Í ßÑã ÏÑÎ íðß Í Ý=Û=ÜnÞ|á æ ä=Ü}é Î Þ|á¶ä=ß Í�è~Ï³Í ÝÆé=à=â¯á Í Û=Ünê

à Ó ø�é=ÝSÜnÞ!û�ü Ï íðá¶ß¤ý Ï ä=ê=Ü½á¯ä Õ³Ã¤Ã¤ÇlDÔÇ³È^E�Ö ÚwÛ=Ü Ï ä Ï â Ó�Í á Í�Ï³ÍIÍ é=í_Ü}ênmIß¤ä=ÜHí Ï³ÍIÍ�Í|æ}Ï â¯Ü ê=ß¤í_á¯ä Ï ä æ Ü�o
Ìqp3r3strFu í NNwv í N x uzy u í NM v í N x�{ N u Òtú9Í ß Î Û=Ü Ó�Î�Ï ýÑÜ|R í NN x ¿$ÃÆÖ ÚwÛÆá Í Þ|Ü}êÆé æ Ü Í Î Û=Ü_ä�é=íHàVÜ}Þ½ß³ã
Ý Ï Þ Ï í_Ü Î ÜnÞ Í8Î ß Î ÛÆÞ|Ü}Ü^b Î�è ß í_á�þ�á¯ä=÷ Ï ä=÷¤â¯Ü ÍPÌ#T N M XlT x M Ò\Ï ä=êðß³ä=Ü&í Ï³ÍIÍ�Í�} é Ï Þ|ÜnêOê=á�~�ÜnÞ|Ünä æ ÜlR í N ÖÚwÛ=Ü Í|Ï í_Ü � ; ú [\; Ï ä=ê ] [\9 ]ÄÍÐÏ íðÝ=â¶Ü Í\è ÜnÞ|ÜNé Í Ü}ê Ï³Í á¯ä Î Û=Ü ÕÑÃ¤Ã ë½ÝÆé=à=â¯á æ©ÏÑÎ á¯ß¤ä ú�Ï â¯ß¤ä=÷ è á Î Û
Ï ä Ï ê=ê=á Î á¯ß³ä Ï âAíHéÆâ Î á û�ÞIá¯ä=÷ Ü ì û`â¯á¶ý³Ü ÍÐÏ í_Ý=â¶Ü ú9Í Ü}â¶Ü ætÎ Ü}ê é Í á¶ä=÷ Ï â¯á¯ýÑÜ}â¶á¯Û=ß�ß�ê�í_Ü Î Û=ß�ê Ö ÚwÛ=á Íîè~Ï³Í
Ï ê=êÆÜ}ê Î ß á¯ä æ Þ|Ü ÏÑÍ ÜpÜ ì Í!Î�ÏÑÎ á Í!Î á ænÍHÏ äÆê á¯í_Ý=Þ|ß��¤Ü Í Ünä Í á Î á���á Î�ÓåÎ ß T x M Ö ÚwÛ=ÜpàVÜ Í!ÎHÿ=Î ÝSß¤á¶ä Î è~Ï³Íã�ß¤é=äÆê Î ß àVÜ Ì R í N ú�Í á¯ä N T N M ú�Í á¶ä N T x M Ò ¿ Ì�Õ�Å ë
� Ë,Ã ì�M XVÃÆÅ ë XFÃÆÅ�ÃÙÒtÖ�d ß Î Ûðä=ß³Þ|í Ï â Ï ä=ê_á¯ä��¤ÜnÞ Î Ü}ê
í Ï³Í|Í ÛÆá¯Ü}Þ Ï Þ æ Û Ó Û Ó ÝVß Î ÛÆÜ Í Ü ÍðÌ3Í ÜnÜ_ø�Ü ætÎ á¶ß¤ä Õ�Ö�Ë¤Ö ë ÒPÏ ÷¤ÞIÜ}Ü è á Î Û Î Û=Ü ê ÏÑÎÐÏÆÖO� ß¤Þ Ï ä=ß³Þ|í Ï â�í Ï³ÍIÍ
Û=á¶Ü}Þ Ï Þ æ Û Ó Î Û=ÜHÞ|Ün÷¤á¯ß³ä ß³ã Í á¶ä N T x M P ÃÆÅ�Ë©ù Ï ä=ê ÃÆÅ�×�� P Í á¯ä N T N M P ÃÆÅ�Ç ëðá Í�Ï â¯â¶ß è Ü}ê ÏÑÎ�Î ÛÆÜ
È¤Ã�
Êæ ß¤ä ÿ ê=Ünä æ Üwâ¶Ü��³Ü}â Öa� ß¤Þ Ï ä á¯ä��³Ü}Þ Î Ü}ê í Ï³Í|Í Û=á¯ÜnÞ Ï³æ Û Ó½Î Û=Ü Ï â¯â¶ß è Ü}ê Þ|Ü Ï ÷¤á¯ß³ä á Í9Í â¶á¯÷¤Û Î â ÓNè á¯êÆÜ}Þt�
Í á¶ä N T x M P ÃÆÅ
ÕU�HÏ ä=ê ÃÆÅ�×�� P Í á¯ä N T N M P Ã�ÅyÇ¤È á ÍwÏ â¶â¯ß è Ü}ê ÏÑÎ�Î Û=Ü È³Ã�
dæ ß¤ä ÿ êÆÜ}ä æ ÜNâ¯Ü��³Ü}â Ö ÚwÛ=Ü
é=Ý=ÝVÜ}Þ&â¶á¯í_á Î ß¤ä T x M á Íwæ ß¤ä Í á ÍIÎ Ü}ä Î�è á Î Û Î Û ÏÑÎ ß¤à ÎÐÏ á¯ä=Ünê;à Ó ; e��O�O�zÖ

ÚwÛ=Üpí_ß ÍIÎ Þ|Ü æ Ü}ä Î_Ï ä Ï â Ó�Í á Í Ý=é=àÆâ¯á Í Û=Ü}ê ß¤ä Î Û=Ü øÆü�û��Nê ÏÑÎÐÏ³Í Ü Î á Í Ï Í Ü Ï Þ æ Û ã�ß¤ÞI? C Ï Ý=ÝSÜ Ï Þ!ûÏ ä æ Ü á¯ä Î ÛÆÜ ÏÑÎ í_ß Í ÝÆÛ=Ü}ÞIá æ ä=Üné Î ÞIá¯ä=ß�=Té�þ D��³Ã^ErÖ ÚwÛ=á Í á Í Ï ê=á�� æ é=â ÎJÏ ä Ï â Ó�Í á Í Î ßbÝSÜnÞIã�ß¤ÞIí ã�ß³Þ
í Ï ä Ó ÞIÜ Ï³Í ß¤ä ÍnÖ�� á¶Þ ÍIÎ â Ó³úFÎ Û=Ü äÆÜ}é Î Þ|á¯äÆßpÜ}ä=ÜnÞ|÷ Ó/Î ÛÆÞ|Ü Í Û=ß¤â¶ê ã�ß¤Þ
��Ý=Þ|ß�ê=é ætÎ á¶ß¤ä á Í�×ÆÖ ë@�NÜ�� Ö ÚwÛ=Ü
ÏÑÎ íðß Í Ý=Û=ÜnÞ|á æ ==é�þ Ï àVß5�³Ü Î Û=á Í â¶Ü��¤Ünâ8á Í Þ|Ünâ ÏÑÎ á��³Ü}â Ó â¯ß èîÖ`� �¤Ü}Þ Î ÛÆÜ Ë©ù¤Ø¤È ê Ï©Ó â¯á��¤Ütû Î á¶íðÜHßÑã Î ÛÆÜ
øÆü�û��½Ütþ�ÝVÜ}ÞIá¯í_Ü}ä Î©úõÎ Û=Ü�9<;	ÜYþ�ÝSÜ ænÎ�Ï6Î á¯ß³ä á Í ã�ß¤Þ �³Ø É Õ³Ç=Ì3ÍIÓ�ÍnÅ
Ò Ü��³Ü}ä ÎÐÍðÎ ßbàSÜ;ß¤à Í Ü}Þq�¤Ünê Ì ã�ß¤Þ
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1	 324���5�<6�h 8�� i�;~ß¤í_Ý Ï ÞIá Í ß¤ä ß³ã æ ß¤ä ÿ ê=Ü}ä æ Üîâ¯Ü��³Ü}â Í ã�ß³Þ&øÆü æ ß¤íHà=á¶ä=Ü}ê Ï ä=ê ïõñ³ò Ï ä Ï â�ûÓ�Í Ü ÍnÖ~Ç³ØÆúTÈ¤Ã_Ï ä=ê È¤È�
 ; ÖLK8ÖFÏ â¶â¯ß è Ünê;ß Í|æ á¯â¯â ÏÑÎ á¶ß¤äOÝ Ï Þ Ï í_Ü Î Ü}ÞwÞIÜ}÷¤á¶ß¤ä Í&Ï ÞIÜ Í Û=ß è ä D Ç¤Ø^E�Ö

R í NM N ¿ Õ�ÅÔù � Ë,Ã ì�M Ü�� N Ï äÆê í Ï þ�á¯í Ï âAí_á�þ�á¯ä=÷ ÒtÖ ø�Ü æ ß¤ä=ê=â Ó¤ú�Î Û=Ü��fâ¯á�ã�Ü Î á¯í_ÜHá Í ß¤ä=â ÓçÕ³È¤Ã ã Í©Ö
ö ä Ó �ðÝÆÞ|ß�ê=é æ ÜnêJê=Ü æ}Ï,Ó�Í á¯í_í_Ü}ê=á ÏÑÎ Ünâ Ó á¶ä Î ß�ß¤ä=ÜwßÑãSí Ï ä Ó ÝSß ÍIÍ á¶à=â¯Ü ÿ ä Ï â Í!Î�ÏÑÎ Ü Í á¶ä��³ß¤â���á¶ä=÷�Ü ú��8ú
ß¤Þ\ß¤ä=Ü�ß³ã�íðß¤ÞIÜ&Ý=á¯ß¤ä Í}Ö�� ÏÑÎ ÜnÞ��;~ÜnÞ|Ünä=ý³ß��ðê=Ü Î Ü ænÎ ß¤Þ Í~Ï Þ|Ü�ä=ß ÎõÍ é=á Î Ü}êðã�ß³Þõá¶ê=Ü}ä Î á¶ã Ó á¯ä=÷½á¯äÆê=á���á¯êÆé Ï â
;	;�? C á¯ä Î Ü}Þ ÏÑænÎ á¶ß¤ä Í�è á Î Û Î ÛÆÜ}á¯Þ�íHé=â Î á¯Ý=â¶Ü��;~ÜnÞ|Ünä=ý³ß��bÞ|á¶ä=÷ Í�è á Î Ûbä=ß Ü Ï³Í á¶â Ó á¯ê=Ünä Î á ÿ Ünêbâ¯Ü Ï ê=á¯ä=÷â¯ÜnÝ Î ß³ä Ö�K á¯ýÑÜ}â¯á¶Û=ß�ß�ê Ï ä=ê�ä=Üné=Þ Ï âzä=Ü Î�è ß¤ÞIý Î Ü æ Û=ä=á } éÆÜ Í�è Ü}Þ|Ü é Í Ü}ê Î ßpá¯ê=Ünä Î á¶ã Ó ? C ;	; á¶ä Î Ü}Þ Ï³æ û
Î á¶ß¤ä Í á¶ä Î Û=Ü�ê ÏÑÎ�Ï�Ö8ö àSÜ ÍIÎwÿ=Î ? C Ï Ý=ÝVÜ Ï Þ Ï ä æ Ü Í á¯÷³ä Ï â�ßÑã Ë©×¤Ø�É ùÙØTÌ�ÍIÎ�Ï6Î©ÅyÒZ� x3�ì�M N Ì3ÍIÓ�ÍnÅ
Ò Ü��³Ü}ä ÎÐÍ&è~Ï³Íß¤à ÎÐÏ á¯äÆÜ}ê Ö ÚwÛ=ÜîÛ Ó ÝSß Î Û=Ü Í á Í ß³ã�ä=ß�? C Ï Ý=ÝVÜ Ï Þ Ï ä æ Ü½á Í ê=á Í ã Ï �¤ß¤é=ÞIÜ}ê/à Ó¸Õ�Ö�ùJÍ á¯÷¤í ÏÆÖ

�w�`·	�SÓ Å �������

ÚwÛ=Ü`9���� � øbÜtþ�ÝVÜ}Þ|á¶íðÜnä Î©ú ê=á ÍIæ é ÍIÍ Ünê á¯äbí_ß¤Þ|Ü êÆÜ Î�Ï á¯âAá¶ä Î Û=Ü ã�ß¤â¶â¯ß è á¯ä=÷ æ Û Ï Ý Î Ü}Þ Ínú Û Ï³Í í Ï êÆÜ
ß¤à Í Ü}Þq� Ï6Î á¯ß³ä Í ß³ã Ï6Î í_ß Í Ý=ÛÆÜ}Þ|á æ ä=Ü}é Î Þ|á¶ä=ß Í é Í á¯ä=÷ á Î|Í ë Ö�ùÙÕ ý Î��FÏ Þ ��Ü Î Ü ænÎ ß¤Þ ú â¯ß æ©ÏÑÎ Ü}êhá¯ä Î ÛÆÜ
ø�ß¤éÆê Ï ä�9/á¯ä=Ü ú 9/á¯ä=ä=Ü Í ß ÎÐÏÆÖ ÚwÛÆÜ �FÏ ÞQ��Ü Î Ü ætÎ ß¤Þ&á Í í Ï ÷¤ä=Ü Î á Í Ü}ê Î ß Ï ä Ï �³Ü}Þ Ï ÷¤ÜO� Ï â¯é=Üîß³ã Ë¤Öy× Ú
à Ó�Ï�Ë ë�ý ö æ é=ÞIÞ|Ünä Î â¶ß�ß¤Ý Ö ÚwÛÆá Í Ü}ä Ï à=â¯Ü Í�Î ÛÆÜ Í Ü}Ý Ï Þ ÏÑÎ ÜJß¤à Í ÜnÞ�� ÏÑÎ á¯ß¤ä�ß³ã¡? A Ï ä=ê ? A é Í á¯ä=÷ Î ÛÆÜæ éÆÞ�� ÏÑÎ éÆÞ|Ü�ß³ã Î Û=Ü~ß³à Í ÜnÞ��¤Ünê �8Ö ��ä Õ³Ã³Ã¤Ç 9���� � ø Ý=é=à=â¶á Í ÛÆÜ}ê Ï ä ÏÑÎ í_ß Í ÝÆÛ=Ü}ÞIá æ äÆÜ}é Î Þ|á¯äÆß Ï ä Ï â Ó�Í á Í
à Ï³Í Ü}êHß³ä Ï ä½Ütþ�ÝVß Í é=ÞIÜ�ß³ã ù=Ë,Ø ê Ï©Ó�ÍYDÔÕ³È^E�Ö�ö Î ß ÎÐÏ â�ß³ã Ë©Ã��&æ}Ï ä=ê=á¶ê ÏÑÎ Ü æ ß¤ä Î�Ï á¶ä=Ü}ê�ûH�¤ÜnÞ Î ÜYþ ä=Ü}é Î Þ|á¶ä=ß
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á¯ä Î Ü}Þ ÏÑænÎ á¶ß¤ä ÍAè Ü}ÞIÜ�ß¤à Í Ü}Þq�¤Ü}ê æ ß¤í_Ý Ï ÞIÜ}ê Î ß Ï ä_Ütþ�ÝSÜ ænÎÐÏÑÎ á¶ß¤äðßÑã Ë+Õ��9É Ë,× Ü��³Ü}ä ÎÐÍ á¯ä Î Û=Ü Ï à Í Ü}ä æ Ü
ß³ã�ß Í|æ á¯â¶â ÏÑÎ á¯ß¤ä ÍnÖ

ÚwÛ=ÜNÞ ÏÑÎ á¯ßHßÑã�éÆÝ è~Ï ÞIê�û�÷¤ß³á¯ä=÷ Î ß_êÆß è ä è~Ï Þ|ê�û�÷¤ß¤á¶ä=÷ Ü��³Ü}ä ÎÐÍ á¯ä Î Û=ÜNê ÏÑÎÐÏ á Í�æ ß¤í_Ý Ï Þ|Ünê Î ß Î ÛÆÜ
9¸ß¤ä Î Ü(; Ï Þ|â¯ßJÜYþÆÝVÜ ætÎ�ÏÑÎ á¯ß¤ä/á¯ä Î Û=Ü Ï à Í Ünä æ Ü½ß³ã�ß Í|æ á¯â¶â ÏÑÎ á¯ß¤ä Í b

À¤£¦¥ Æ ¥§¦¨ª© £¦«3¬Y­À�®J¯§¦¨ª© £¦«3¬Y­
¿)ÃÆÅ�ÇÙÕU�±°³² x3´ì °³² x¶µ Ì3ÍIÎÐÏÑÎ©ÅyÒsÉ�ÃÆÅ�ÃÙÕ=Ì�ÍIÓ�Í}ÅyÒnÅ

ö ä Ütþ Î Ü}ä=ê=Ünê)í Ï þ�á¯í é=í â¯á¶ý³Ü}â¶á¯Û=ß�ß�ê Ï ä Ï â Ó�Í á Í ß³ã Î Û=Ü ß¤à Í Ü}Þq�¤Ü}ê)ïõñ³ò ê=á ÍIÎ Þ|á¯àÆé Î á¶ß¤ä Í ÜYþ�û
æ â¶é=ê=Ünê Î Û=Ü8ä=ß&ß ÍIæ á¯â¶â ÏÑÎ á¯ß¤ä Í Û Ó ÝSß Î Û=Ü Í á Í9ÏÑÎ�Î Û=Ü È¤Ø�
 ; Ö·K\Ö�ú,è á Î Û Ï àVÜ Í!Îsÿ=Î � Ï â¯éÆÜAß³ã Ì R í NM N XÐÍ á¶ä N ÕUT N M Ò\¿Ì!Ë³Åy× � Ë,Ã ì�M Ü���N XFÃ�ÅyÈ¤Ã¤ÒtÖ ÚwÛ=Ü È¤Ã�
 æ ß³ä ÿ ê=Ünä æ Üfâ¶á¯í_á Î|ÍOè ÜnÞ|Ü ��ÅyÃ � Ë,Ã ì � Ü���N�P R í NM N P
ë Å�Ã � Ë©Ã ì N Ü���N ú�Í á¯ä N ÕUT N M V Ã�Å
Õ�Ö 9���� � ø ã�ß¤é=ä=ê Î Û ÏÑÎ á Î è�Ï³Í ÝSß Í|Í á¶à=â¯Ü Î ß á¶ê=Ü}ä Î á�ã Ó�Î ÛÆÜ
æ Û Ï ÞI÷¤ÜOßÑã�ë Õ ßÑã Î Û=Ü Ë,Ã��;Í Ü}â¶Ü ætÎ Ü}ê Ü��¤Ünä Î|Í � Ë,Ø¸è Ü}ÞIÜOá¯êÆÜ}ä Î á ÿ Ü}ê ÏÑÍ ? A æ}Ï ä=ê=á¶ê ÏÑÎ Ü ÍHÏ äÆê ×³ù ÏÑÍ
? A æ}Ï ä=ê=á¶ê ÏÑÎ Ü Í}Ö ÚwÛÆá Í ÷ Ï �¤Ü Ï ä ß¤à Í Ü}Þq�¤Ünê ? A Î ß|? A Þ ÏÑÎ á¶ß_ßÑã ÃÆÅ ë ×��±°³² N xì °³² x3� Ì�ÍIÎ�Ï6Î©ÅyÒ9É�Ã�Å¶Ë ë Ì3ÍIÓ�ÍnÅ
ÒnÖ ÚwÛ=Ü
ã�Þ ÏÑænÎ á¶ß¤äHß³ã ? A Ü��¤Ü}ä Î|Í á¶ä Î Û=Ü~ê ÏÑÎ�Ï�è~Ï³ÍAæ ß¤í_Ý Ï Þ|Ünê Î ß Î Û=Ü
9<; Ütþ�ÝVÜ ænÎÐÏÑÎ á¶ß¤ä Ï³ÍIÍ é=í_á¯ä=÷�ä=Ü}é Î Þ|á¶ä=ß
Ï ä=ê Ï ä Î á û�ä=Üné Î ÞIá¯ä=ß Í ß Í|æ á¯â¶â ÏÑÎ Ü�á¯ä Î Û=Ü ÍÐÏ í_Üîí Ï äÆä=Ü}Þ ú ÷¤á���á¶ä=÷±b

À £¸¥ Æ ¥¹#º¦©>¹ º
À ®J¯¹ º ©>¹ º

¿ÄÃÆÅ�È¤Ç �±°³² M�»ì °³² N�¼ Ì�ÍIÎ�Ï6Î©ÅyÒsÉ�ÃÆÅ¶Ë ë Ì3Í!Ó�ÍnÅ
ÒYÅ

½_¾�¿ ÀFÁ7Â<ÃIÄ4Å<ÆIÇ�È�É,Ê,Â<ÈWËÍÌlÌ
È�ÉtÈ�ÎJÆ�Ï:Á7ÎÑÐÒÈ�ÓkÏ@ÎJÊ,Â<ÁcÔÖÕ�×ØÈ�ÎJÊ,Ù È�Â|Ï:Ç

�w��Úw��Û Ü��:Ü

ÚwÛ=Ü ü Õ ü Ì üOÝõü�û Î ßÑû�ü Ï íðá¶ß¤ý ÏÙÒ â¯ß¤äÆ÷Ñû�à ÏÑÍ Ü}â¶á¯ä=Ü Ï³ænæ Ünâ¯Ü}Þ ÏÑÎ ß³ÞPÜYþÆÝVÜ}ÞIá¯í_Ü}ä Î:D·��Ë�E�ú é Í Ü ÍNÏ ? A àVÜ Ï íÎ ß ÍIÎ éÆê Ó ä=Üné Î ÞIá¯ä=ßOß Í|æ á¯â¯â ÏÑÎ á¶ß¤ä ÍnÖ ÚwÛ=Ü ä=Ü}é Î Þ|á¶ä=ß àSÜ Ï í á Í í Ï ä�éÆã Ï³ætÎ é=ÞIÜ}ê à Ó¸Î Û=Ü üOÝ\ü Ï³æ}æ Ü}â�û
Ü}Þ ÏÑÎ ß³ÞPã Ï³æ á¯â¯á Î�Ó á¯ä Ú Í é=ý�é=à Ï�ú�Þ¤Ï Ý Ï ä Ö�ö àSÜ Ï í ß³ã Ë+Õ �NÜ��dÝ=ÞIß Î ß³ä Í ã�ÞIß¤í Î Û=Ü Í!Ó ä æ Û=Þ|ß Î Þ|ß³ä Ï6Î
üOÝ\ü á Í~ÿ Þ|Ünê ß¤ä Î ß Ï ÿ þ�Ünê Ï â¯é=í_á¯ä=á¶é=í ÎÐÏ Þ|÷¤Ü Î©Ö ÚwÛ=á Í Ý=ÞIß�ê=é æ Ü Í&Ï ä á¯ä Î Ünä Í Ü�=Té�þ ß³ã Í Ü æ ß³ä=ê Ï Þ Ó
Ý=á¶ß¤ä Í�Ï ä=ê ý Ï ß¤ä Í}Ö ÚwÛÆÜHÝSß Í á Î á��³Ü}â Ó;æ Û Ï Þ|÷¤Ünê Í Ü æ ß¤äÆê Ï Þ|á¶Ü ÍNÏ Þ|Ü ã�ß æ é Í Ü}ê�à Ó¸Ï Ý Ï á¯Þ�ß³ã8í Ï ÷¤ä=Ü Î á æ
Û=ß¤ÞIä Í Ï ä=ê Î Û=Ü}ä ê=á¯ÞIÜ ænÎ Ü}êçá¯ä Î ß Ï ÕÑÃ¤Ã í â¯ß¤ä=÷/ê=Ü æ©Ï©Ó Ý=á¯ÝVÜ è Û=Ü}ÞIÜ Î ÛÆÜ Ó ê=Ü æ}Ï©ÓåÎ ß Ý=ÞIß�êÆé æ Ü Ï
È¤Ø�
 Ý=é=ÞIÜ(? A àVÜ Ï í è á Î Û Ï í_Ü Ï ä Ünä=Ü}ÞI÷ Ó ß³ã Ë¤Ö�× �îÜ�� Ö ÚwÛ=Üîá¯ä=á Î á Ï âVéÆä=ß Í|æ á¯â¶â ÏÑÎ Ü}êß? A Í ÝVÜ ænÎ Þ|é=íá Í í_Ü Ï³Í é=Þ|Ünê Ï6Î�Ï ê=á ÍIÎ�Ï ä æ Ü½ß³ã ×³Ã¤Ã í$ã�Þ|ß¤í Î Û=Ü½Ý=Þ|ß Î ß¤ä Î�Ï ÞI÷¤Ü Î é Í á¯ä=÷ Ï;Ë ý Î&è~ÏÑÎ ÜnÞà�;~ÜnÞ|Ü}äÆý³ß��
ê=Ü Î Ü ætÎ ß¤Þ Ï ä=ê ÏðÍIÓ�ÍIÎ Ü}í ß³ã ÿ ä=ÜYû�÷¤Þ Ï á¯äÆÜ}ê ê=Ü Î Ü ænÎ ß³Þ Í}Ö ÚwÛ=Ü àVÜ Ï í Î Þ Ï �¤Ünâ ÍîÕ ë Ã ý�í Î Û=Þ|ß¤éÆ÷¤Û Î ÛÆÜ
Ý Ï Þ Î Û Ï ä=ê�á Í�Î Û=Ü}ä Í|Ï í_Ý=â¯Ünê à Ó¸Î Û=ÜJø�é=ÝVÜ}ÞLûLü Ï í_á¯ß¤ý Ï äÆê=Üîê=Ü Î Ü ænÎ ß¤Þ Ö ÚwÛÆÜHàSÜ Ï í á Í Ý=Þ|ß�ê=é æ Ü}ê
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á¯ä_Ý=é=â Í Ü Í}ú Ü}ä Ï àÆâ¯á¯äÆ÷½äÆÜ}é Î Þ|á¯äÆß á¯ä Î Ü}Þ ÏÑænÎ á¶ß¤ä Í ã�Þ|ß³í Î Û=Ü�àVÜ Ï í á¶äpøÆü Î ß àVÜ Î�Ï ÷¤÷³Ü}ê_é Í á¶ä=÷ Î á¯í_á¯ä=÷
á¯ä�ã�ß¤Þ|í ÏÑÎ á¶ß¤ä Ö ÚwÛ=Ü�ß ÍIæ á¶â¯â Ï6Î á¯ß³ä Í á¯÷¤ä Ï âSá ÍwÏ ê=á ÍIÎ ß¤Þ Î á¯ß¤äðß³ã Î Û=Ü�ä=Ü}é Î Þ|á¶ä=ßHÜ}äÆÜ}Þ|÷ ÓpÍ ÝVÜ ætÎ ÞIé=í$í_Ü Ï û
Í éÆÞ|Ü}ê ÏÑÎ øÆü æ ß¤í_Ý Ï ÞIÜ}ê Î ß Î ÛÆÜ�Ütþ�ÝVÜ ænÎ Ü}ê Í ÝVÜ ætÎ ÞIé=í ß¤à Î�Ï á¶ä=Ü}êHà Ó Ütþ Î Þ Ï ÝVß¤â ÏÑÎ á¯ä=÷ Î Û=Ü Í ÝVÜ ænÎ Þ|é=í
í_Ü Ï³Í é=Þ|Ünê¸à Ó Î ÛÆÜ½äÆÜ Ï Þwê=Ü Î Ü ænÎ ß³Þ Í ß¤é Î&Î ß Î ÛÆÜ ü Ï í_á¯ß³ý Ï Í á Î Ü Ö

ü Õ ü Û Ï³Í Ý=é=à=â¶á Í Û=Ü}ê Ï ä Ï ä Ï â Ó�Í á Í ß³ã Ï â¶âÙàSÜ Ï í ê ÏÑÎÐÏ&ÎÐÏ ý³ÜnäHàSÜ Î�è ÜnÜ}ä Þ é=äÆÜ Ë,È¤È³ÈPÏ äÆêI�Pß��³Ü}í û
àVÜ}Þ Õ³Ã¤Ã³ù�D��¤Õ!ErÖ ü Õ ü$íðÜ Ï³Í éÆÞ|Ü Ï êÆÜ ÿTæ á Î ß³ã�Ü��¤Ünä Î|Í ÏÑÎ øÆü ú ß¤à Í Ü}Þq��á¶ä=÷ Ë¤Ë+Õ Ü��¤Ünä ÎÐÍ æ ß¤í_Ý Ï Þ|Ünê
Î ß Ï ä Ütþ�ÝVÜ ætÎ�ÏÑÎ á¯ß¤ä ßÑã Ë ë ØÆÅ�Ë � ´ ² Nì�» ² â Ü��¤Ü}ä Î|Í á¯ä Î Û=Ü Ï à Í Ü}ä æ ÜHß³ã\ß ÍIæ á¶â¯â Ï6Î á¯ß³ä Í}Ö&ö êÆá ÍIÎ ß¤Þ Î á¯ß¤ä¸ß³ã Î ÛÆÜ
Ü}äÆÜ}Þ|÷ Ó¸Í ÝSÜ ænÎ Þ|é=í á Í�Ï â Í ß Í ÜnÜ}ä á¶ä Ï_ÍÐÏ í_Ý=â¯Üîß³ã8ë ØðÍ á¯ä=÷³â¯Ütû`Þ|á¶ä=÷ íHé=ß¤ä�û�â¯á¶ý³ÜNÜ��¤Ü}ä Î|Í�è á Î Û Þ|Ü æ ß¤ä�û
ÍIÎ Þ|é ætÎ Ünê Ü}ä=ÜnÞ|÷¤á¶Ü Í}ú\ÏÑÍ á Í½æ â¶Ü Ï Þ½ã�Þ|ß¤í � á¶÷¤é=Þ|Ü Õ�Ö�Ë ë Ö¸ö	Î�è ß<= Ï �¤ß¤é=Þ ß Í|æ á¯â¯â ÏÑÎ á¶ß¤ä Ï ä Ï â Ó�Í á Íîè~Ï³Í
Ï Ý=ÝÆâ¯á¯Ünê Î ß Î Û=Ü½ê ÏÑÎ�Ï�Ö � ÎPè~Ï³Í ã�ß¤é=ä=ê Î Û ÏÑÎ&Î Û=Ü ÝÆÞ|ß¤à Ï à=á¯â¶á Î�ÓOÎ Û ÏÑÎ�Î Û=Ü½ê ÏÑÎÐÏJè Ü}ÞIÜHÜtþ�Ý=â Ï á¯äÆÜ}ê/à Ó
Î ÛÆÜwä=ßNß Í|æ á¯â¶â ÏÑÎ á¯ß¤äîÛ Ó ÝSß Î Û=Ü Í á Í8è~Ï³Í\ÃÆÖ�Ã¤Ã¤ÃÆË ë 
^Ì�ù�ã�ÒYÖ:� á¶÷¤é=Þ|Ü Õ�Ö�Ë,Ç�Í Û=ß è&ÍAÎ Û=Ü æ ß¤ä ÿ ê=Ü}ä æ Ü&â¯á¶íðá ÎÐÍ
ß¤à ÎÐÏ á¯äÆÜ}êpà ÓOÎ Û=Üîü Õ ü Ï ä Ï â Ó�Í á Í~Ï ä=ê Í Û=ß è&Í&Î Û=Ü ÓpÏ Þ|Ü æ ß¤ä Í á Í!Î Ü}ä Îwè á Î Û Î Û=Üîïõñ³ò ÏÑÎ íðß Í Ý=Û=ÜnÞ|á æ
ä=Üné Î ÞIá¯ä=ß Ï ä Ï â Ó�Í á Í ÝSÜnÞIã�ß¤ÞIíðÜnêåà Ó Î Û=ÜðøÆü æ ß¤â¯â Ï àVß¤Þ ÏÑÎ á¯ß¤ä Ö ÚwÛÆÜ Ï â¶â¯ß è Ü}ê�Þ|Ün÷¤á¯ß³äåßÑãwR í NM N ã�ß³Þí Ï þ�á¯í Ï â�í_á�þ�á¶ä=÷ á Í Ë¤Å�È � Ë,Ã ì�M PäR í NM N P ×ÆÅL� � Ë©Ã ì�M Ï6ÎNÎ Û=Ü È¤Ã�
 ; ÖLK8ÖÂè á Î Û Ï àVÜ Í!Î½ÿÆÎ
ÝVß¤á¯ä Î�ÏÑÎ R í NM N ¿)Õ�ÅyØ � Ë,Ã�ì�M Ü��ON úTÍ á¯ä N Õ^T N M ¿ Ë¤Å�ÃÆÖ

ü Õ ü Û Ï³Í�Ï â Í ß Í Ü Ï Þ æ ÛÆÜ}ê ã�ß¤ÞQ? G Ï Ý=ÝVÜ Ï Þ Ï ä æ Üîá¯ä Î Û=Üná¯Þ&àVÜ Ï í D��³×^E�Ö ��ä Ï ä Ï ä Ï â Ó�Í á Í à Ï³Í Ü}ê¸ß¤ä
ê ÏÑÎÐÏ/ÎÐÏ ý³Ünä àSÜ Î�è ÜnÜ}ä Þ é=ä=Ü Ë©È¤È¤È Ï ä=ê Þ é=â ÓçÕ³Ã¤ÃÆË Ì3æ ß³Þ|Þ|Ü Í ÝVß¤ä=ê=á¶ä=÷ Î ß Ï äfÜYþ�ÝSß Í é=Þ|ÜOß³ã ù=Å�Ø �
Ë,Ã x3´ Ý=Þ|ß Î ß¤ä Í ß¤ä Î�Ï Þ|÷¤Ü ÎYÒ ß¤ä=Ü æ©Ï äÆê=á¯ê Ï6Î Ü;Ü��³Ü}ä ÎOè~Ï³Í ß³à Í ÜnÞ��¤Ünê úwæ ß³íðÝ Ï Þ|Ü}ê Î ß Ï ä Ütþ�ÝVÜ ænÎ Ü}ê
à Ï³æ ý�÷¤ÞIß¤é=ä=ê á¯ä Î Û=Ü Ï à Í Ü}ä æ ÜHß³ãzä=Ü}é Î Þ|á¶ä=ßðß Í|æ á¶â¯â ÏÑÎ á¶ß¤ä Í ß³ã Õ�ÅÔù�É�Ã�ÅyÇ Ü��³Ü}ä ÎÐÍnÖ ÚwÛÆÜ â¯á¶íðá Î�Í Ü Î à Ó
ü Õ ü á Íwæ ß¤ä Í á Í!Î Ünä Î�è á Î Û ú à=é Î êÆß�Ü Í äÆß Î Ütþ æ ÜnÜ}ê Î Û=Ü�; e��O�O� â¶á¯í_á Î}Ö

�w��Úw��� å �������

ÚwÛ=Üß9���� � ø â¯ß¤ä=÷6û�à Ï³Í Ü}â¶á¯ä=Ü Ï³æ}æ Ü}â¶Ü}Þ Ï6Î ß¤Þ Ütþ�ÝSÜnÞ|á¶íðÜnä Î}ú â¯á¶ý³Üpü Õ ü ú é Í Ü ÍJÏ ? A ä=Ü}é Î Þ|á¶ä=ß�àVÜ Ï íÎ ß ÍIÎ é=ê Ó ä=Ü}é Î Þ|á¶ä=ß ß ÍIæ á¶â¯â Ï6Î á¯ß³ä Í}Ö ÚwÛ=Ü<��é09�� Ì ��Ü}é Î Þ|á¶ä=ß ÍðÏÑÎðÎ Û=Ü�9 Ï á¯ä���ä!æIÜ ætÎ ß¤Þ Ò àVÜ Ï í á Í
í Ï ä�éÆã Ï³ænÎ é=Þ|Ünê ÏÑÎ�� Ü}ÞIíðá¶â Ï à ú¤d�Ï6Î�Ï ��á ÏÆú ��â¶â¯á¶ä=ß¤á ÍnÖ ö àVÜ Ï í ß³ã Ë+ÕÑÃ �îÜ�� Ý=ÞIß Î ß³ä Í ã�ÞIß¤í Î ÛÆÜ
9 Ï á¶äg��ä!æIÜ ætÎ ß¤Þ Ï6Î�� Ü}Þ|í_á¯â Ï àåá Í ÿ ÞIÜ}ê ß¤ä Î ß Ï í_ß�� Ï à=â¯Üð÷¤Þ Ï ÝÆÛ=á Î Ü Î�Ï Þ|÷¤Ü Î©Ö ÚwÛ=á Í Ý=ÞIß�êÆé æ Ü ÍJÏ ä
á¯ä Î Ü}ä Í Ü\=Té�þ½ß³ã Í Ü æ ß³ä=ê Ï Þ Ó ÝÆá¯ß¤ä Í9Ï äÆê ý Ï ß¤ä Í}Ö ÚwÛÆÜ�ÝVß Í á Î á��¤Ü}â Ó�æ Û Ï Þ|÷¤Ünê Í Ü æ ß¤ä=ê Ï Þ|á¶Ü Í�Ï Þ|Ü8ã�ß æ é Í Ü}ê
à Ó Ï Ý Ï á¶ÞOß³ã½í Ï ÷¤ä=Ü Î á æ Û=ß¤ÞIä Í;Ï ä=ê Î Û=Ü}ä�ê=á¯ÞIÜ ætÎ Ü}ê á¶ä Î ß Ï Ç�� ë�í â¯ß¤ä=÷ êÆÜ æ©Ï©Ó ÝÆá¯ÝVÜ è Û=Ü}ÞIÜ
Î ÛÆÜ Ó êÆÜ æ©Ï©Ó Î ß;Ý=Þ|ß�ê=é æ Ü Ï ? A êÆß¤íðá¶ä ÏÑÎ Ü}ê�ä=Üné Î ÞIá¯ä=ß àVÜ Ï í è á Î Û Ï íðÜ Ï ä�Ü}ä=ÜnÞ|÷ Ó ß³ã Ë û × �NÜ�� Ö
ÚwÛ=Ü á¯ä=á Î á Ï â�é=ä=ß Í|æ á¶â¯â ÏÑÎ Ünêk? A Í ÝVÜ ætÎ Þ|éÆí á Í í_Ü ÏÑÍ é=ÞIÜ}ê Ï6Î�Ï ê=á Í!Î�Ï ä æ Ü½ß³ã Ë ý�í ã�Þ|ß¤í Î Û=Ü ÝÆÞ|ß Î ß¤ä
Î�Ï Þ|÷¤Ü Î é Í á¯ä=÷ Î Û=Ü Ã�ÖyÈ¤Ø ý Î 9ß��� � ø<�PÜ Ï Þ���Ü Î Ü ætÎ ß¤Þ Ö ÚwÛ=Ü àSÜ Ï í Î Þ Ï �³Ü}â Í��³× ë�ý�í Î Û=Þ|ß¤éÆ÷¤Û Î ÛÆÜ
Ý Ï Þ Î Û Ï ä=ê�á Í�Î Û=Ü}ä Í|Ï íðÝÆâ¯Ü}ê�à Ó¸Î Û=Ü_ë ÖÔù�Õ ý Î 9���� � ø �FÏ Þ���Ü Î Ü ætÎ ß¤ÞNâ¶ß æ}ÏÑÎ Ünê�á¯ä Î Û=Ü_ø�ß¤é=ê Ï ä
á¯ÞIß¤ä�í_á¯ä=Ü ú �Pß¤Þ Î Û=ÜnÞ|äØ9¸á¯äÆä=Ü Í ß Î�ÏÆÖId ß Î Ûà9���� � ø�êÆÜ Î Ü ænÎ ß¤Þ Í Ï Þ|Ü Í!Î ÜnÜ}â�û Í|æ á¯ä Î á¶â¯â Ï6Î ß¤Þ Î Þ Ï³æ ý�á¯ä=÷Ñû
æ©Ï â¯ß¤ÞIá¯í_Ü Î ÜnÞ Í½è á Î Û Î ß¤Þ|ß¤á¶ê Ï âõí Ï ÷¤ä=Ü Î á æOÿ Ü}â¯ê ÍJÏ �³Ü}Þ Ï ÷¤á¯äÆ÷ Ë³Öy× Ú Ö ÚwÛ=Ü;àVÜ Ï í á Í Ý=ÞIß�êÆé æ Ünê á¶ä
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1	 324���5� 6�h 8 f*i��!�=Ü�Þ|Ü æ ß¤ä��8�ÐÞIé æ �|Ü}ê)ò ¹ �IÝSÜ æ �ÐÞIé=í �w���l�=Ü&9ß��� � ø � �³Þ_��Üp�|Ü æ �Ðß¤Þp�
[�ß¤á¶ä5�l� è á/��� ÜnÞ|ÞIß¤ÞJà �³Þ��Y�³ÞIÜ;ê ���"�R���!�=Ü¸ê��³Þ|ý+�Iß¤â¯á¶ê â¯á¶ä=Üpá��6���=Ü;àSÜp�2� ÿ �Y�|ÝVÜ æ �ÐÞ|éÆíè á/���fä=Ü}éR�ÐÞ|á¶ä=ß�ß$� æ á¯â¶â ���|á¯ß¤ä ú â¶á¯÷$�5�|Ü}Þb�|ß¤â¶á¯êfâ¶á¯ä=Üo�³ä=ê+���=Üpê ���2�=Ü}ê â¶á¯ä=Üo�³Þ|Üo�l�=ÜpÜYþ�ÝSÜ æ û
�"���|á¯ß¤ä#� è á¡�l�=ß³é#�_ß$� æ á¯â¯â����Ðá¶ß¤äfã�ß¤Þ��l�ÆÜ.¢ d Ü£�Ñí 9¤���ÐÞIá�þ�¥¦�³ä=ê§¢ �l� � á¡�£¥8Ütþ¨�|Þl�³ÝVß¤â �w�Ðá¯ß³äíðÜ��l�=ß�ê��p�©�!�=Ü&â ���8�\Ü}ä=ÜnÞ|÷�ªHà=á¯ä æ ß³ä«�l�³á¯ä#�õÜ��¤Ünä«��� è á¡�l�JÜ}ä=ÜnÞ|÷¤á¶Üe�\àVÜp� è Ü}Ü}ä¤¬�­J��®��¯�³ä=ê
�³ä=ê¤°$±J��®�� D��ÑùUE �

² é=â/��®p� ú ®}ä��³à=â¯á¶ä=÷Oä#®}é#��³|á¯ä#´ á¯ä5�l®p³l� æ �Ðá�´³ä��Pã�³2´¤íc����®HàI®£�³í á¯ä¤�l��® � ��³��|®p�l® æ ��´$³��l´Oà�®j�l�³÷¤÷$®nê
é��Iá¯ä=÷{�Ðá¶íðá¶ä=÷pá¯ä�ã�´$³|ío���Ðá/´¤ä0�6�!�#®o´$� æ á¶â¯â �w�Ðá�´³äµ�|á¶÷¤ä �³â8á/���/ê=á/�2��´$³2�|á�´¤ä¶´³ã��l��®Jä�®né#�l³Iá¯ä�´n®}ä�®p³|÷�ª
� ² ® æ �l³Ié=í ío®e���|é�³2®}ê������l��® � ��³��|®p�l® æ ��´$³ æ ´¤í ² ��³�®nê.��´n����®Y®tþ ² ® æ ��®}ê�� ² ® æ �l³Ié=í·´¤à#�l�³á¯ä�®nê
à5ª{®tþ¨�l³�� ² ´¤â ���|á¯ä=÷��l��®b� ² ® æ �l³|éÆí ío®e���|é�³2®}ê/à5ª3�l��®��&®e��³Q�|®p��® æ ��´$³1´¤é#�!��´Y����® øR´¤é=ê �Ñä¸í_á¯ä�®
�|á¡�l®��

9���� � ø¸� ��� ² éÆà=â¯á/����®nê¹�Ñä¹�Ñä �³â/ª¨�Iá��pê �w�"� ã�³�´³í �³äº®tþ ² ´$�|é#³�®¶´³ãY¬$»�¼ � �½¬�± N ° ² ³2´��l´¤ä#�
´¤ä¾����®<��é09����"��³|÷$®�� D��ÑùUE � 9���� � ø íY®£���Ié�³�®¿�çê�® ÿTæ á¡��´³ã�®��$®}ä5���{���o����®}á/³ � ��³`�|®p��® æ ��´$³ ú
´¤à��2®e³q��á¶ä=÷n¼R¬+ëY®��$®nä5�l�½à�®nâ�´ è °$±J��®�� æ ´¤í ² ��³2®}êµ��´3�³ä*®tþ ² ® æ �"���|á�´¤ä*´³ã�°$°�À#»�±&ÁÂ¬ ù » ù ®��$®nä5�l�
á¯äN����®.�³à���®nä æ ®.´³ã�´$� æ á¯â¶â ���|á�´¤ä��p� ö ê=á/�2�l´�³2�Ðá/´¤ä¸´³ã��l��®¶®nä�®e³I÷�ªN� ² ® æ �l³Ié=í á��{�³â/��´Ã��®p®}ä ú ���
á�� æ â/®£��³ ã�³2´¤í � á¯÷¤é#³�®%¼R�/¬ � � ö � è ´ = ����´¤é�³�´$� æ á¶â¯â �w�Ðá�´³ä��Ñä �³â/ª¨�Iá�� è ����� ²#² â¯á/®}ê���´µ�l��®pê����"�#�
� á¶÷¤é�³�®µ¼R�¡¬�­+����´ è �3�l�#® æ ´¤ä ÿ ê�®}ä æ ®bâ¯á¶íðá¡�l��´¤à#�l�³á¯ä�®nê à5ª¾�l�#®&9���� � ø�à�®e�³í �³ä �³â¡ªR�Iá��3�Ñä=ê
���#´ è �&�l��®�ª¿��³�® æ ´¤ä��Iá��2��®}ä5� è á¡�l�µ�Ñä �³â/ª¨�2®e� ² ®e³!ã�´$³|íY®}ê¸à5ªn����® ø�üÄ�³ä=ê�üb¼³ü æ ´¤â¯â��³à�´�³l���|á�´¤ä��p�
�!��®1�³â¶â�´ è ®}ê�³�®n÷¤á�´³ä��Å´³ã u RJí NM N u �Ñä=ê��|á¶ä N ¼ T N M ��³�®1¼¨»�°#¬���¬�± ì�M P u RJí NM N u PÆ°#» ù °¡��¬�± ì�M �Ñä=ê
�|á¶ä N ¼ T N M V ±R»�­5¼����1�l�#®jÇ$± 
 ;�� K � è á/���¿�JàI®e�2� ÿ � ² ´¤á¯ä5�È��� u R í NM N u$É ¼R» �Ñù �±°³² µ�µì °³² N â �+¬�± ì�M ®�� N ú
�|á¶ä N ¼ T N M V ±#»A­ � ���!�l��®bÀ$­ 
 ;�� K �¡�
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1	 324���5�|6�h 8 ��i�;�´¤í ² ��³|á/��´¤ä�´³ã�9���� � ø àI®£�³íÊ�³ä �³â¡ªR�Iá�� æ ´¤ä ÿ ê�®nä æ ®�â�®��$®nâ��&Ë3é��Iá¯ä=÷|����®
¢ d ®£�³í 9¿���l³Iá�þ�¥³íY®p����´�êÍÌ è á/���6�l��®&üb¼³ühíY®£���Ié�³�®nío®nä«�&Ë�â¯á¶÷$�5�zê ������û`ê�´�����®}êJâ¯á¶ä�®�Ì D·� ë E3ú
�l��®OøÆüÎ���|ío´�� ² ��®p³|á æ ä�®né#�l³Iá¯ä�´¸ïõñ³òc�³ä �³â¡ªR�Iá��%Ë3â¶á¯÷$�5����´³â¯á¯êbâ¶á¯ä�®£Ì D À �5E �³ä=ê�����®Oío�³á¶äøÆüÊ�w�ÐíY´$� ² �#®e³|á æ ä�®}éR�l³|á¶ä�´��³ä �Ñâ/ª¨�|á/�bË3â¯á¶÷$�5��ê ������®nê¸â¶á¯ä�®£Ì D À�­ E ���!��®îê ��³|ýOê �����#®}ê¤�³ä=ê
��´¤â¶á¯ê/â¯á¶ä�®e�&�³ä=ê â¶á¯÷$�5��÷$³2®pª/ê ���2��®}ê�â¶á¯ä�®p�&³2® ² ³2®e��®nä5�bÀ$­ 
pú Ç�± 
 ;�� K ���³â¯â/´ è ®nê¿³�®n÷¤á�´³ä��
´³ãO9ß��� � ø àI®£�³í �Ñä �³â/ª¨�Iá��Y�³ä=êUÇ$± 
 ;�� K ���Ñâ¯â�´ è ®}êÃ³�®n÷¤á�´³ä ã�³2´¤í øÆü·���|ío´�� ² ��®p³|á æä�®}éR�l³|á¶ä�´ ú ³2®e� ² ® æ �Ðá��$®nâ/ª D·�Ñù^E �
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�w��Úw��Ð Ñ�Ò&Ó�Ò|Ô ÕÂÖn×�ØjÕKÔÍÙ2ÚÛÕ�Ü�Ó�Ý

�!��® � [\Ý¦Þ ö Ëpß��2àeá�â/â ����á�´$ãnä�³2´!æ2®eà��&å1á¡�l�*æ�ç6è#â���á/´$ã�û<�pé&��à�ý«á�ãÆ÷Yê ²�² ��³l����è��"Ì!ã�®pè#�l³2á�ã�´�ë�®��l®eàYû
�l´�³�ì ����®eë�á�ã�����®_��³l��ã ø#���2��´ K ��ìI´$³����l´$³8ª:Ë K �¤� ø�Ì�� ����ì�®p®eã+àp´$ã��8�l³�è#àp�l®pë�á�ã.�l��® ² ���l��´�í
�l�#®�;wÝ¦ÞQ�Û��´ K �¤� øÃËH;w�¤� ø#Ì���á¶÷$��û�®eã�®p³|÷�ª¿ã�®eè#��³�á/ã�´¤ìI®£��ç¤���!��®o��á�çî´�íï�l��®Y®tþ ² ®e³�á/ço®pã5�
á��|��´ ² ®e³8í�´$³�çî�l��® ÿ ³2�2��ë�®p��®eàp��´$³�´�í(ã#®eè#��³�á�ã#´n´���àeá/â�â����lá/´$ã���á/ã.� ²�² ®£��³���ã�àe®YçY´Rë�®nË#? Aoð ? C Ì��
� [JÝïÞ ö àe´$ã��2á��8�l�ï´�íñ��â�®e��ë0��®pç6è�â��2á�´$ã�û ÿ â/çò�l��³|÷�®p����ã�ë%��ë�ë�á¡�lá�´�ã ��â#®pâ�®pàp�l³2´$ã�á/àÈë#®p�l®pàp��´$³��p���!��®
®tþ ² ®e³2á�çY®eã5��� ���¦�|ì�����®Yû�â�á/ã�®�´�í � °$±NýRç{�Å�!�#®&�,��®e³l�Ñ÷$®!ì�®e��ç�ã�®eè#��³�á/ã�´�®eã�®p³|÷�ª6á���ó
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Figure 24.1: Major components of the primary cosmic radiation (from Ref. 1).ï`Àcð´ñ ½ ».IAò ²8ó §5Ù°¬�ï��d��ï-ë��Mï@ì'è�ìDí�î¾ï��*í�ç'èH�
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�MKhò�$�$5þ��M�ïò�Þ¡þ�$8õ�ò�G�ô·ò��b>#��ý�õCþHòrýiôQñfå�òrõ�óiòÒýyõ�óiô��MKiò?$�$dØ½õ �ïò�����ô#��ô�ñZ��ýiþ��M$�D[Õvóiò���ò��^õ�óiô���ôQþ��M��ý�&F���võKóhô
ñiô#K�$Òô�õKò��Hýh��& a À g�K�$ÒþHýiôNõM��ò?����ô��ïôQñ(��ý�þ��)$��]å�òrõKóUõ �ïò�����ô#�(õ�ò�G�ô���å�òrõ�óiòÒý a oqps�=��&0þ��MKiò?$�$±þ��M�ïò�Þ¡þ�$
õKò?G�ô<DyW[ým@j�MKiò?$�$dØ½õ �ïò�����ô#��ô�ñu��ý�þ��)$��?þ���ôFÞ�ô�õ ��ôQñz&F�M��G�õKóiôYþ¡õ G����MKhóiô��ïò�>�ýiô�*hõM��òrý���þHýiþ�$?@���ò?�?þAõ
õKóhò��bK,��òÒý�õwD

Õvóiôt�)GYþ<$�$Òô#�`K	ô,þ���ò?��ñ�*iô«õ ��!8ôQþ�G ô�ÞHôQý�õ ����>#>�*��)��òrý��Tå�óhôQý õ�óiô ] Kiò?$�$ ] ô��$ÞHô�� þ¡õ�õ�óiôZ^Zþ��
Ç·ô�õ�ô�>�õ ���<å�þ��_�)��òrýiô�Dhd©ýuõKóiò?�_��òTõ *�þ¡õ�ò���ýj!8ôQþ�G°ô�Þ�ô�ý�õ �X>,þ¡ý��ïõKò?$�$}!8ôtKiò�>��¡ôQñ�*�K�!m@�õ�óiô a À g
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9 �;:	<3� ��8Ø=r75>�Ç·ò��#õ ��ò?!�*hõ�ò���ý���&�õ�ò�G�ôq&F�M��G õM��ò�����ô��võKò?G�ô�õM��õKóhô?ýiôQþ���ô#�ïõ`�)Kiò�$?$ID ] ý�þ��M$?�
å�òrõ�ó(�)Kiò�$?$5õ ��ò?����ô#�M��þ��ïô�K�$?�Hõ�õ�ôQñUòÒý:��ô�ñiD ] ý�þ<�M$��Wå�òTõKó a À gXK�$ÿþHýhô�õM��ò?����ô��)�(þ���ô�K�$?�Hõ�õ�ôQñ
òÒý����ïôQôQý\D

K�$ÒþHýiô�õ ��ò?����ô#��å�óhôQý�õKóhôL�MKhò�$�$3þ<�M��òdÞ�ô#���\�)��I��)Kiò�$?$3þ��M�ïò�Þ¡þ�$5õ�ò�G�ôLØ�õ �ïò����Hô���õKò�G�ô
J�å�ò?$�$�!	ôLK	ô,þ��¡ôQñ
þ��)��*iýiñuÉ�ô��)��D-Õvóiô��ïô � G�ò��)��ô�ñVG2!	ô,þ<G��ïý�þ��M$?�_>,þ¡ýz!8ôYô,þ��ïò�$?@9�ïô�G���Þ�ôQñ�!m@kÞ�ô�õM��òÒý��]þHým@z�ïý�þ��M$
å�òrõ�ó�þ6õ �ïò�����ô#�võKò�G�ôLå�òrõ�óiòÒýSö/g`p��'��&�þt�)Kiò�$?$Øþ��)��ò�Þ¡þ�$5õ�ò�G�ô�D�W^õ`�M��G�ô�K,��òÒý�õ ��õKóhôNô#�M�M���_òrý�õKóhô
K��ïôQñiò?>�õKô�ñx�MKhò�$�$iõ�ò�G�ô��[å�ô���ô=$ÿþ��)��ôNI����ïô,þ¡õ�ô���õKó�þHý¨öro�o�ý���ý���G�òrý�þ�$�*hý�>Qô#�ïõCþ¡òÒý�õ�@hJ0òÒý�õKóiô#��ô`>Qþ���ô#�
þ�$?$\��ýiþ��M$?�_þ<��ôLÞ�ô�õ ��ôQñ�õ �yK���ôNÞ�ô�ý1õ=>���ý�õKþ�G�òrý�þ¡õ�ò���ýiD

^FòÒý�þ<$�$?@��	þ¡õq�M��G�ô?õ�ò�G�ô��@I�K�þ��#õKò?>�*�$Òþ��M$A@�òÒý9��þHýW*�þ<�)@&à<o�omg�å�óiô�ý]õKóiô«�'*Z�(d'!8ôQþ�Gt$ròÒýiô1å�þ��
!	ôQòÒý��_>���G�G�ò��M�ïò���ýhôQñZJ|õKóiô��(ô,þ��vÇ·ô�õKô#>�õ ���{K��M��>Qô#�M�Wå�óiò?>Có��s$�$?��õKóhôq�MKiò?$�$ZõKò�G�ô[ñiþ¡õCþ�!iþ���ô·õKþ�!�$Òô
þHýiñ:>���GtG_*hýiò�>Qþ¡õKô#��å�òTõKó�õKóiô ] Kiò?$�$ ] ô��8Þ�ô���þAõ(õ�óiô�^	þ<�_Ç·ô�õKô#>�õ ���(ñhòÒôQñfå�óiò?$Òô�õKóiô �'*Z�(db!	ô,þ�G
å�þ��6þ�>�õKò�ÞHô��2G�ôQþHýiòÒý���õKóiþ¡õL�)Kiò�$?$|ô�ÞHôQý�õ �X>#��*�$Òñ�ý��Hõ�!8ô�Þ�ô�õM�aô�ñiD¨WY��þHòrý òrý|���ïñiô�� õ �hK���ô�ÞHôQý�õ
!	ô,þ�G�>#��ý�õCþ�G�òÒý�þAõKò��Hý§þ�$�$b�ïý�þ��M$?��þ���ôfÞ�ô�õ ��ôQñiD�Õvóiò?�y��ô��)*�$rõM��òrý¯õ�óiô:$����)�t��&·þ��M��*iýiñ a ñ�þw@��
I�o�D�o�Oq�1õ)@���J�åe���#õKó:��&�ñ�þAõCþ�D

¹�÷8Ó ���[�Y���?��ù#��DvE[����ú

Õvóiô@�s�)�ïõqKiþ��ïõq�<&|õKóiô_K���ôNØ���ô#$Òô�>�õKò?��ýU&F��>#*���ô#�q��ý¨õ�óiôXVW*�þ�$ÒòTõ�@:��&|õKóiôL��ô�>#��ý��#õ �M*�>�õKò?��ýu&F���[ôQþ�>Có
��ýiþ��M$�D[^�����þHý�ô�Þ�ô�ý�õ[õ �y!	ô�K���ô�Ø���ô#$Òô#>�õKô�ñ�òTõBG_*��#õY��þ¡õKò?�)&�@�õKóiôq&F��$?$���å�òÒý��L>���òTõKô#��òÿþ�	
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� Õvóiô#��ôJG_*��#õB!8ô þX��ô#>���ý��#õ �)*�>�õ�ôQñ¨õM�Kþ�>���D
� Õvóiô�õM�Kþ�>��5G_*��ïõB�MKiþHý�þ¡õB$rô,þ��#õ(¸XK�$ÿþHýhô���D
� Õvóiô�õM�Kþ�>��5G_*��ïõB$ÒôQþeÞ�ô óiòrõM�b��ýUþ¡õB$ÒôQþ��ïõAÑ_�M>�òÒý�õKò?$�$ÿþAõ ���eK�$ÿþHýhô���D
� Õvóiô#��ôJG_*��#õB!8ô�õ ��þ�>���óiòTõ �B��ýUþ¡õB$rô,þ��#õ[ÑXK�$ÒþHýiô#�vòÒý�ô,þ�>CóTÞ�òÒô�å�D
� Õvóiô�ñiòTV/ô#��ô�ý�>Qô òÒý�õ�óiô�ý�*�G_!8ô#�B��&SK�$ÒþHýiô#�vóiòrõ�òrýUôQþ�>CófÞaòrô�å�G_*��ïõ'!	ô�$Òô��)�võKó�þHý�öro�D
� W^õ'$ÒôQþ��ïõYg_��&±õKóhôJK�$ÿþHýiô#��òÒýyõKóiô�õM�Kþ�>��xGL*��ïõ'!	ôq>���ý��ïòÒñiô#��ô�ñ�ê;ë!½ ��ÝA­©é×{�Ý�~ � D
� Õvóiô�õM�Kþ�>��5G_*��ïõ�ó�þeÞ�ôNþ �=¡O½B��ìAL6LY~�ê¬ë�ì�I;ñiô���ýiôQñ(!8ô#$���å_JE��&�$Òô��)�võKó�þHý:o�D�g�D
d©ýyþHñiñiòTõKò?��ýYþ�>�*hõE��ýYõKóhô[õ �HõKþ�$�K�*�$?��ô[óhôQò��Hó1õ�òÒýYþHým@Z�ïòÒý���$rôYK�$ÿþHýiô(òÒý�õKóiôY��ý�þ��)$8ò?�^þ�K�K�$ÒòrôQñiD

Õv��Kiþ��M�#��ý���K�$ÿþ¡ýiô�òÒýªõ�óiô�ô�Þ�ô�ý�õZG_*��ïõ�ó�þeÞ�ôUþ�õ �HõKþ�${K�*�$���ô�óiô�ò���ó�õy��&YG�����ô�õ�ó�þHý¢g�o�o���µ'D
Õvóiò?�IÞHô�õ ��ô��L�ïõKô�ô�Kz>#���MG�ò�>�G_*��Hý�ô�ÞHôQý�õ �?òÒýQå�óhò�>Có�õ�óiôtGL*���ý�óiþ��NõM�KþeÞ�ô#$�$Òô�ñ�ñ���å�ýªþ:��òrý���$Òô
�M>�òÒý�õKò?$�$Òþ¡õ ���eK�$ÿþ¡ýiô`&F����þX$ÿþ��)��ô·ñiò?�ïõKþHý�>Qô<D

Õvóiô��=¡O½B��ìAL6LY~�ê¬ë�ìx�<&�þ@õ ��þ�>��yò��vñhô���ýiô�ñ�þ��#	

£�ÌL¤�¥
Â�¦5¦�§�¨ª©AÂ«bSà �¬««««
­L®H�O¯l°ª±w²½³Fm�­L³1�O¯l°ª±w²½³
­L®H�
¯´°ª±w²%³/n¢­�³��O¯´°n±�²%³ ««««

f I;¸�Drö
J

å�óiô#��ô_­L®H�O¯l°ª±w²½³^ò��võKóiô ýW*�G_!	ô��'��&e£�ØGÞaòrô�åµK�$ÒþHýiô#�(òrýUõ�óiô�õ �Kþ<>���þ¡ýiñh­�³��O¯´°n±�²%³^ò?��õ�óiô?ýW*�GL!8ô#�
��&�ÌLØHÞ�òÒôNåµK�$ÿþHýhô��(òÒý¨õ�óiôNõM�Kþ�>���D·µ�ÞHôQý�õ �,å�óiô#��ô?õ�óiôNõM�Kþ�>��¶�Y¡O½�·�ì¡L6LY~�ê;ë�ìUò?�Y$Òþ��M�Hô?þ��ïôLG�����ô
$Òò?�Hô#$?@]õ �(!8ôt��ô#>���ý��#õ �)*�>�õ�ò���ý|&;þ¡ò�$�*���ô��#DfÕvóiôYô�V/ô#>�õX��&�õKóiôt>�*hõL��ý�õKóhò��1ÞHþ<��òÿþ<!�$Òô«ò�����ó���å�ýªòrý
^Fò?��*���ô�¸�D-Ñ��1þ<�lå�ô�$?$Zþ���ôQý��)*���òrý��J��ô�G�þHòrýiòÒý��[ô�Þ�ô�ý�õ �^þ<��ôBGt����ôb$Òò?�Hô#$?@?õM��!8ôWå�ô�$�$s�ïô�>#��ý��ïõM�M*�>�õKô�ñi�
õKóhò��J>�*hõ@þ�$��)�(�ïô�G��3ÞHô��6þ:��ò?��ýiòr��>,þHý�õ?þ�Gt��*iý�õ��<&b>����)G�ò?>tGL*���ýª�:��ý�õKôy�^þ<�M$���ô�ÞHôQý�õ �<å�óhò�>Có
>���*�$Òñ�ó�þeÞ�ôJ�Hõ�óiô��8å�ò���ô þ�K�K8ôQþ���ô�ñUõM��!	ô���ò?��ý�þ�$5ôNÞ�ô�ý1õM��D

Õvóiô���ô�>#��ýiñ(�ïõCþ<��ô���&3õKóiô�K��ïôNØ��ïô�$rô�>�õ�ò���ý�G�þ��Hô#�(þyK���ô�$rò�G�òÒý�þ<�)@�>�$Òþ��M�ïòr�s>Qþ¡õKò?��ý5��&±õKóiô�ô�ÞHôQý�õ
õ �J��ô�ô å�óiô�õKóiô#��òTõ�ò?��ôQòrõ�óiô��[*�K+å�þ���ñ Ø�����òrý���&F�M��Gãõ�ò�G�òÒý���þHýhñZ¶<���|õKóhô_óiò?��óiô#�ïõ�ôQýiñt��&/õ�óiô(õM�Kþ�>��
ò��b>#��ý�õCþHòrýiôQñ\D

¸b¹�ºY¹)» ¼"½{¾z¿CÀsÁYÂ<Ã}ÄeÅ)Æ`ÃÈÇjÀsÉ\Â<Ê�ÉvËªÉ%Ì\ÍsÅªÄEÆ

Îvóiô[*�K+å�þ���ñ�Ï�����òrý��b!��Kþ¡ý�>Có��<&�õ�óiôC��ô#$Òô#>�õKò?��ý���ô#$ÒòÒô#�i��ý�õKò?G�òrý���òrý�&F���)GYþ¡õ�ò���ý�õ ��òrñiôQý�õKòA&�@=*�K:å�þ��ïñ�Ï
����òrý��«ô�ÞHôQý�õ �#DYÎvóiôJG�þ3æ)����òTõ�@5��&���ô�>#��ý��#õ �M*�>�õKô�ñ]ô�ÞHôQý�õ ��þ<��ô�>����)G�ò?>�GL*���ý��#D{ÎvóiôJGYþHòrý�!�þ�>���Ï
���)��*iýiñ§õ ��õKóiô:*�K+å�þ���ñ�Ï�����òrý���ýiô�*hõM��òrý�� ôNÞ�ô�ý1õZ�Kþ�G�K�$rô�þ���ô:�ïõM��K�Kiòrý��9>����)G�ò?>:GL*���ý¯ô�Þ�ô�ý�õ �
å�óiô#��ô6õKóiô6ñhò���ô#>�õ�ò���ýu��&eG_*��HýuK��M��Kiþ���þ¡õ�ò���ý]ó�þ<�q!8ô�ôQý�G�ò?�nÏ��ïô�>#��ý��ïõM�M*�>�õKô�ñ þ<�q*�K+å^þ��ïñiDXÎvóiò?�

ÐªÑ/Ò#Ó2Ô{ÕIÓIÔ�ð%$]é/ÓIÒNé�ÔNí#ÔOÕ�Ö�×3í¡é3ú/ÓIØ8ê_üYÖ�×`Õ�Ù/Ø��BÚrÖ�Ó�Ø!ð�ÕIÖlÒ#×�Ô{Õ�Ó�ÔNð%$�Û êlÖ-$
Ø�é3êÜÔO×/Ø}Ù�Ô
Ý�êlØMÝ�ÝiÕIÙ�ÔO×�Þ����	�5ÚrØ$é<Ò�Ý�ÖlÕ�ØMÚÒ
×�Õ�Ù/Ø�é3êÜÔO×/ØEÔO×�Ú�Þ���ß�ÒOàsÕIÙ/Ø�éBú3ê�Ý�Ø}Ù�ØnÖ_í
Ù�Õ2Ò#×qÕ�Ù/Ø�é3êÜÔO×/ØeÙ�Ô
ÝvÕ�ÒYá<Ø�ë�Ö´ÕIÙ/Ö�×�Õ�ë\ÒYÝ�Õ�ÓIÖaé1ë�ÖÜÚwÕIÙ�ÝvÒ
à�Õ�Ù�Ø[Õ�Ó�ÔNð%$é�Ò#Ý�Ö´ÕIÖlÒ#×Wâ ø Ù/ÖÜÝVë�Öl×�Ú/Ò�ë:ÖÜÝ9ë�Ö�Ú/Øn×/ØMÚ'àãÒ#Ó%ÝFÕIØnØ$é<Ø)ÓiÕ�Ó�ÔNð%$rÝ8ùrÔ#ÝiÖ�ÝiÕIÙ/ØCäbÔ�ìrÖ�ä=ú/ä�éBú3ê�Ý�ØCÙ/Ø)Öaí#Ù#ÕDðnÒ
×�ÚrÖlÕ�Ö�Ò
×�â
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9 �;:	<3� �U85=?+5>qÎ2��þ�>��¬�Y¡sè�·�ì¡L6LY~�ê;ë�ì<�iô
é�ô�ý1õM�(õM�@õKóiô=��ò��Hó1õ{��&3õKóiôq�ïôQñ5$Òòrýiô·þ<��ô`é�ô�õ ��ôQñ
&F�M��G õKóiô þHýiþ�$?@���ò?��D

>,þ¡ýYó�þ�K�K8ô�ý�òÒý���ýiô'��&5õ�êe�Lê�þr@��#D}d�&/õKóiô(ô#éHôQý�õvó�þ��}K,�����|õ�ò�G�òÒý���òÒý�&F���MG�þ¡õKò?��ý@õKóhôQýi�aþ�$rõ�ó���*��Hó
õKóhôb>����)��ô�>�õ0óiòrõM��òÒý@õ�óiôvñiô�õ�ô�>�õ ����ó�þwé�ôB!	ôQô�ý�þ¡ñiñiôQñ«õ �·õ�óiô^õ ��þ�>�����õKóiôb�ïô�>��Hý��ïõM�M*�>�õKôQñ�ñiò��ïô�>�õKò��Hý
õKóhôYG_*���ý�õM�Kþwé�ô#$�$Òô�ñYþ<$���ý���õKóhô(õM�Kþ�>��yG�þr@_!8ô'êB�M��ý���D ] ô�>#��ýiñ�$A@��1õKóiô(òÒýhòrõKòÒþ�$iñiò?��ô#>�õKò?��ýy>����ïòÒýiô#�
��&^õ�óiô«õ �Kþ<>���G�þw@u!	ôYòÒý�>����)��ô�>�õwDxÎvóhò��J>,þHýuóiþ�K�K	ôQý�ñ�*iô�õM�Uõ�óiôtêB�)��ý��h�#õ �ïò�K��J!8ô�òÒý���þHñiñhôQñ
õ �yõ�óiô6õ �Kþ<>��]þ¡õ�õKóhôyéHô��#õKô�� þ¡ýiñZ¶<����óhòrõ ��þ<�M��*iýhñ�õ�óiôXé�ô#�ïõKô���!8ô�òÒý���ñiô#G_*�$TõKò�K�$Òô��aô�ñ]òÒý�õ �yõKóhô
êB�M�Hý��(�#õ �ïò�K��#D«È^þ�>��W���M��*iýiñ�� ñ�*iô6õ �:G�ò��ïõKþ��Hô#��òÒý]õKóhô�ñhò���ô#>�õ�ò���ý9>�����òÒýhô�� þ���ôXG����#õ�>���G�Gt�Hý
&F���_éHô��)@uó�����òrÉ���ý�õKþ�$^ô#éHôQý�õ �#D¢Îvóhô:*�KWê�þ��ïñ�Ï����HòÒý��9K��ïô
Ï��ïô�$rô�>�õ�ò���ý�>#��ý�>Qô�ý�õ �KþAõKô�����ý���ô#Gt�ré�òÒý��
õKó�����ô6ô
é�ôQý�õM��ê�óhô���ô@õ�óiô��ïôX��ô#>���ý��#õ �)*�>�õ�ò���ýSþ�G_!hò���*iòTõKòrô��(þ���ôLK����)��ò?!�$Òô?þHýiñ]ò��=�M*�G�GYþ<��ò��ïôQñ]þ<�
&F��$?$��rêB��	

� Îv�Kþ�>��xéHô��#õKô��UÂYñiò��ïô�>�õ�ò���ý5>#����òrýiôyëìo��lo��
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á�^ pd{Gryeg{K_bp��M�>|}^M_Ghvx¾Î�_baVe�c�Îqc�_belÉw|}_GhmÊ�el{G{GpO{fpd^¡ÉK�Vpd^ Ê/a>|}{Gnde�hvrVeg^!_bhgp>Ê�|�_bhmpO^¯�kpV_@_begr _b{G|OÊ/�Mc
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hm^yÊg{Geg|OcGelcgÌ´ú¤hvnd�V{Ge�ÄyÌ�×!àK|O^Vr�ú¤hvnd�V{Ge�ÄyÌ�×c¾KcGaVpdX _baVe�rVhgºDel{Gel^VÊge�hv^§_baVeZxz{G|OÊl_Ghmpd^§p}x¢c@ËV�mhj_�_b{G|OÊ/�Mc
XiaVel{GeB_GaVeK{GelÊgpd^yc@_b{@�VÊl_GegrkÊ/a>|O{@ndeKpOx¤_baVeKc@ËV�mhj_¨_G{b|OÊ/�]|Ond{@egelctXihv_Gat_baV|}_ZpOx²_GaVeBpO{GhmnOhm^>|O�¯_G{b|OÊ/�
�Rel_/X³egeg^ª_GaVetr>|�_/|�|O^yrZs]pd^!_Ge¿¢�|O{G�vp�xzpd{F_bayetc@_GpdËVËVhv^Vn�ÉK�ypd^Ý|O^yr¦_baV{@pd�Vnda¦ndpdhm^yn�ÉK�ypd^
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Stopping Muon Data

Stopping Muon Monte Carlo
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}�ð Æ ìÂ÷Mî(ñ�¿ºî5Àzì�¿ ½ ï�¿ÃôªÀ t%¼ ìÂêpé ¼ ï ò ê�ê�î+ð�ê � ê ½ ¿ºëÈê�ð t é�í�ñ�é(ê�î ¼¾ò�½ ê�ï�ô ¼ ì ù ìÂê ¼ Àzê�ì�ñ�¿ºîA� ù ÷�ì ¼ Àzí�¿Ãî¿Ãô0Àzé�ê­ð�ê�Àzê�ñ�Àz¿ºìdìÂê ¼ ð�¿º÷ÐÀ ¼ î�ðFê ¼ ïÂí�ê�ìÁð�í ¼Ãù î�¿ºï�í�ïc¿¾ô ¼ î5ø/ë�ì�¿ ò�½ ê�ó�ï t íOÀzé/ð�ê�Àzê�ñ�Àz¿ºìdê ½ ê�ñ�ÀzìÂ¿Ãî�í�ñ�ï¼ î�ð`¿ºî ½ í�î�ê3ïÂ¿ÃôªÀ t%¼ ìÂêdë�ì�¿Ðñ�ê�ïÂï�ê�ï ÿ

�����
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z é�êpð ¼ À ¼ é ¼ ï ò ê�ê�î­ñ ¼Ã½ í ò ì ¼ Àzê�ðZÀz¿vñ�¿ÃìÂìÂê�ñ�À�ô�¿ºì �¾¼ ìÂí ¼ Àzí�¿ºî�ï�í�î�ìÂê�ïÂëÈ¿ºî�ï�ê ¼ ñ�ìÂ¿ÃïÂï�ÀÂé�êpð�ê�ÀÂê�ñ�Àz¿ºì ÿz é�ê�ëMìÂ¿Sñ�ê�ï�ïc¿Ãôbñ ¼Ã½ í ò ì ¼ ÀÂí�î ù ÀÂé�ê |Ý¼ ì_}cê�ÀÂê�ñ�ÀÂ¿ºì®ÀÂí�ó­í�î ù ï�øSï�Àzê�ó ¼ ÀËÀzé�ê�ï�÷ òSw î ¼ î�¿ºï�ê�ñ�¿ºî�ð ½ ê � ê ½é ¼ ï ò ê�ê�î ¼ ÷MÀÂ¿ºó ¼ Àzê�ð ¼ î�ð�ÀÂé�êÇñ�¿Ãî�ï�À ¼ î5Àzï�ë�ì�¿Ðð�÷Mñ�ê�ð �¾¼Ã½ í�ð ¼ ÀÂê�ð ÿ ð®ñ�ñ�÷Mì ¼ ÀÂêÇÀzí�ó­í�î ù í�îMô�¿ºìÂó ¼ ÀÂí�¿ºîí�ï�ë ¼ ì�ÀÂí�ñ�÷ ½�¼ ì ½ ø®í�ó­ëK¿ºì�À ¼ î5ÀÊô�¿Ãì�ÀÂé�ê ¼ Àzó­¿ºï�ë�é�ê�ì�í�ñ�î�ê�÷MÀzì�í�î�¿ ¼ î ¼¾½ øSïÂí�ï ¼ ï�Àzé�í�ï$í�îMô�¿ºì�ó ¼ ÀÂí�¿ºî®í�ï�÷�ï�ê�ðÀz¿+ó­ê ¼ ï�÷�ìÂêvÀÂé�êÁð�í�ì�ê�ñ�ÀÂí�¿ºîY¿Ãô ¼ ÀÂó�¿ºï�ë�é�ê�ìÂí�ñvîMê�÷MÀÂìÂí�îM¿­ê � ê�îAÀÂï ÿ
z�t ¿ ¼¾½�ù ¿ºì�í�ÀÂé�ó�ï(é ¼[� ê ò ê�ê�îÜð�ê � ê ½ ¿ºëKê�ðÜÀz¿Fí�ð�ê�îAÀÂí�ôªøIõ � õ ö ���ßí�î5Àzê�ì ¼ ñ�Àzí�¿Ãî�ï+í�îWÀÂé�ê |Ý¼ ì

}cê�ÀÂê�ñ�Àz¿ºì ÿ�z é�êEïÂí ù î ¼ ÀÂ÷�ìÂê&¿ÃôvÀzéMê�ïÂêEê � ê�îAÀÂïYí�ï ¼ ó�÷�¿ºî|ÀÂì ¼ ñ ��t í�ÀÂé ¼ îÔí�îAÀÂê�ì ¼ ñ�ÀÂí�¿ºî � ê�ì�Àzê��ñ�¿ÃîAÀ ¼ í�îMê�ð t í�ÀÂé�í�î|ÀÂé�êEð�ê�Àzê�ñ�Àz¿ºì
�ÆðM÷�ñ�í ¼Ã½_� ¿ ½ ÷�ó­ê ÿ�z é�êFõ � õ ö ��� ï�í ù î ¼Ã½ ê � ê�î5ÀÂï&ó�÷Mï�À ò êïÂê ½ ê�ñ�Àzê�ð&ô�ì�¿ºó ¼(òÆ¼ ñ �Aù ì�¿º÷�î�ð&¿Ãô�ñ�¿ºï�ó�í�ñvó�÷�¿ºîYê � ê�î5Àzï ÿ
z é�ê_�Æì�ï�À ¼Ã½�ù ¿ÃìÂí�ÀÂé�óâí�ï òÆ¼ ïÂê�ð�¿ºî"ÀÂé�ê[ô ¼ ñ�À0Àzé ¼ À�ÀÂé�ê òÆ¼ ñ �Sù ìÂ¿º÷�îMð�ñ�¿ºï�ó�í�ñ®ót÷�¿ºî­ê � ê�î5Àzï ¼ ì�êë�ì�ê�ð�¿ºó­í�î ¼ î5À ½ øHñ�¿ºó­ëK¿ÃïÂê�ðF¿ÃôÇðM¿ t î t%¼ ìÂð w=ù ¿ºí�î ù ÀÂì ¼ ñ � ï ÿ
z é�ê�ì�ê�ô�¿ºì�ê"ïÂê ½ ê�ñ�Àzí�î ù ¿Ãî ½ øE÷Më t%¼ ì�ð wù ¿ºí�î ù ê � ê�î5Àzï �¾¼ ï�À ½ øÜìÂê�ðM÷�ñ�ê�ï1Àzé�ê òÆ¼ ñ �Aù ì�¿º÷�î�ð ÿ�z éMêFì�ê�ó ¼ í�î�í�î ùwòÆ¼ ñ �Aù ì�¿º÷�î�ðØê � ê�îAÀÂï ¼ ì�êñ�¿ÃïÂó­í�ñ(ó�÷�¿Ãî ê � ê�îAÀÂï t é�í�ñ�é�ï�Àz¿ºë í�î�ï�í�ð�ê�ÀÂé�ê+ð�ê�ÀÂê�ñ�Àz¿ºì�Ä ò ÷MÀdé ¼u� ê­ëK¿S¿ºìcÀzí�ó�í�î ù í�îMô�¿ºìÂó ¼ ÀÂí�¿ºî¼ î�ð|é ¼u� ê ò ê�ê�îÔó­í�ï w ì�ê�ñ�¿Ãî�ï�ÀÂìÂ÷�ñ�Àzê�ð ¼ ï�÷�ë t%¼ ìÂð w×ù ¿ºí�î ùÎ¼ îMðÔî�ê�÷MÀÂìÂí�î�¿ w í�î�ð�÷�ñ�ê�ðÜót÷�¿ºî�ï­ô�ìÂ¿ºóî�ê�÷MÀzì�í�î�¿&í�î5Àzê�ì ¼ ñ�Àzí�¿Ãî�ïZ¿Ã÷MÀzï�í�ð�ê+Àzé�ê�ð�ê�ÀÂê�ñ�Àz¿ºì ÿaz é�ê��ÆìÂï�À�ï�¿º÷�ìÂñ�ê�¿Ãô ò�¼ ñ �Aù ìÂ¿º÷Mî�ðÎí�ïdìÂê�ó�¿ � ê�ðò øÅñ�÷ÐÀÂÀzí�î ù ¿ºîÅÀzé�ê � ÷ ¼Ã½ í�À=ø�¿Ãô$Àzé�êvÀzí�ó�í�î ù í�îMô�¿ºì�ó ¼ ÀÂí�¿ºî�ô�¿ºì%ÀzéMêdê � ê�îAÀ ÿ�z éMêZï�ê�ñ�¿Ãî�ð&ï�¿º÷�ì�ñ�êÁ¿ÃôòÆ¼ ñ �Aù ì�¿º÷�î�ð/í�ïcìÂê�ó�¿ � ê�ð ò ø1ìÂê � ÷Mí�ìÂí�î ù ÀÂé�ê�ó�÷�¿ÃîHÀzì ¼ ñ �a� ê�ì�ÀÂêH�HÀÂ¿ ò êtñ�¿ºî5À ¼ í�î�ê�ð t íOÀzé�í�î1ÀzéMê

�Æð�÷Mñ�í ¼¾½b� ¿ ½ ÷�ó­ê ÿ
z é�ê�ì�ê ¼ ìÂêvó ¼ î5ø"ï�é�¿ºì�Àzê�ì ½ ¿ t ê�î�ê�ì ù øÅî�ê�÷MÀzì�í�î�¿(ê � ê�îAÀÂï t éMí�ñ�é ¼ ìÂê®ô�÷ ½�½ ø�ñ�¿ºî5À ¼ í�î�ê�ð t íOÀzé�í�îÀzéMêa�Æð�÷Mñ�í ¼¾½g� ¿ ½ ÷Mó�ê¾Ä ò ÷MÀ ¼ ìÂê ½ ¿ºï�À­í�îWÀÂé�í�ï��Æì�ï�À�ï�ê ½ ê�ñ�ÀÂí�¿ºî ¼Ã½�ù ¿ºìÂíOÀzé�ó ð�÷�ê&ÀÂ¿�ëÈ¿Ð¿Ãì­ÀÂí�ó­í�î ùí�îÐô�¿ºìÂó ¼ Àzí�¿ºî ÿ�z é�êZïÂê�ñ�¿ºî�ð ¼Ã½�ù ¿ºì�í�ÀzéMóßìÂê ½ í�ê�ï3¿Ãî1Àzé�êZñ�¿ºî5À ¼ í�î�ó­ê�î5À3¿Ãô\ÀzéMêté�í ù é�ê�ï�Àcê�î�ðE¿Ãô�ÀzéMêÀzì ¼ ñ �Ýÿ z é�í�ï­ó�ê�Àzé�¿Sð|í�î�í�ÀÂí ¼Ã½�½ ø í ù î�¿ºìÂê�ï­ÀÂí�ó­í�î ù í�îMô�¿ºì�ó ¼ ÀÂí�¿ºî ¼ î�ð ¼ ï�ïÂ÷�ó­ê�ï�Àzé ¼ À ¼Ã½�½ ê � ê�î5Àzï¼ ì�ê(ñ�¿ºï�ó�í�ñ�ó�÷�¿ºîMï�¡ ]�d�C�d ð�¿ t î tÇ¼ ì�ð w=ù ¿ºí�î ù<¢�ÿD£ ê�ìÂê�ÀÂé�ê+ó ¼ í�î òÆ¼ ñ �Sù ìÂ¿º÷�îMðFí�ïvñ�¿ºï�ó�í�ñ�ó�÷�¿ºîMït é�í�ñ�é"é ¼u� ê®ê�î5Àzê�ìÂê�ð"Àzé�êg�Æð�÷Mñ�í ¼¾½�� ¿ ½ ÷Mó�ê ò ê�À t ê�ê�îÅë ½�¼ î�ê�ï ¼ î�ð"ï�¿ ¼ ëMëKê ¼ ìbñ�¿ºî5À ¼ í�î�ê�ð ÿ2z é�í�ïbí�ïìÂê�ó�¿ � ê�ð ò ø ¼ ïÂê�ì�í�ê�ïÇ¿Ãô�ñ�¿ºî5À ¼ í�î�ó�ê�î5ÀÇñ�÷ÐÀzïÇ¿ºî�Àzé�êcéMí ù é�ê�ï�À%ê�î�ðÅ¿Ãô9Àzé�ê3ÀÂì ¼ ñ �Ýÿ2z é�ê3ìÂê�ó ¼ í�î�í�î ùê � ê�î5Àzï ¼ ì�ê%ÀzéMê�î(ð�í � í�ð�ê�ðtí�î5Àz¿cê � ê�îAÀÂï t íOÀzétÀÂì ¼ ñ � ï\ô�÷ ½�½ øÁñ�¿ºî5À ¼ í�î�ê�ð t íOÀzé�í�îtÀzé�ê��Æð�÷�ñ�í ¼Ã½V� ¿ ½ ÷�ó�ê¼ î�ð`ê � ê�î5Àzï t í�ÀzéYë ¼ ì�Àzí ¼Ã½�½ ø"ñ�¿ºî5À ¼ í�î�ê�ðYÀzì ¼ ñ � ï ÿ�z é�í�ïËí�ïpð�¿Ãî�ê ò ø ½ ¿Ð¿ � í�î ù+¼ À[Àzé�êÁñ�¿ºî5À ¼ í�î�ó�ê�î5À¿Ãô$Àzé�ê ½ ¿ t ê�ï�ÀËê�î�ð`¿Ãô$Àzé�êvÀÂì ¼ ñ �Ýÿoz é�êÁë ¼ ì�Àzí ¼¾½�½ ø­ñ�¿ºî5À ¼ í�î�ê�ðYï ¼ ó�ë ½ êcó�÷�ï�À[Àzé�ê�î ò êÁñ�é�ê�ñ � ê�ð1ÀÂ¿ê�îMïÂ÷�ì�êÁÀÂé ¼ ÀpÀÂé�êcÀzì ¼ ñ �O� ê�ì�ÀÂêH�`í�ïÇñ�¿ºî5À ¼ í�î�ê�ð t í�ÀzéMí�î�ÀzéMê��Æð�÷�ñ�í ¼Ã½�� ¿ ½ ÷�ó�ê ÿ2z é�í�ïpí�ïÇð�¿ºîMêv÷�ïÂí�î ùÀzí�ó�í�î ù í�îMô�¿ÃìÂó ¼ Àzí�¿ºî ¼ î�ðFìÂê�ó­¿ � ê�ï ¼&ò�¼ ñ �Aù ìÂ¿º÷Mî�ðÛ¿ÃôÇîMê�÷MÀÂìÂí�îM¿ w í�î�ð�÷�ñ�ê�ð�ót÷�¿ºî�ê � ê�îAÀÂï ÿaz é�ê� ê�Àz¿�ï�é�í�ê ½ ð&í�ï[Àzé�ê�îH÷�ïÂê�ð1Àz¿­À ¼Ãù Àzé�êZó ¼ ¢�¿ºìÂíOÀ=øÅ¿Ãô�ÀÂé�êtì�ê�ó ¼ í�îMí�î ù ñ�¿ÃïÂó­í�ñdó�÷�¿ºî òÆ¼ ñ �Aù ìÂ¿Ã÷�î�ðí�î ò ¿¾Àzé"ï ¼ ó­ë ½ ê�ï ÿ � � ê�îAÀÂï t é�í�ñ�é"ë ¼ ïÂï�ê�íOÀzé�ê�ì%¿ºì ò ¿¾Àzé�¿Ãô9Àzé�ê®ïÂê ½ ê�ñ�Àzí�¿Ãî ¼Ã½�ù ¿ºìÂíOÀzé�ó­ï ¼ ìÂê ¼ ð�ðMê�ðÀz¿ÅÀÂé�êD�Æî ¼Ã½ ï ¼ ó�ë ½ ê�¿Ãô�ïÂê ½ ê�ñ�Àzê�ð�ê � ê�î5ÀÂï ÿ ð°Àz¿ÃÀ ¼Ã½ ¿Ãô�¤ K�K ñ ¼ î�ð�í�ð ¼ Àzê(ñ�¿ºî5À ¼ í�î�ê�ð � ê�ì�Àzê���õ � õ ö���Øð ¼ À ¼ ê � ê�î5Àzï t ê�ìÂê(ï�ê ½ ê�ñ�ÀÂê�ð ÿhz é�í�ïcñ�¿Ãó�ë ¼ ìÂê�ïËÀz¿ ¼ îEêH�ÐëKê�ñ�À ¼ Àzí�¿ºîE¿Ãô Ì v�¥A¦§¥ D ¥�KS¦§¥ ê � ê�î5Àzïí�îÅÀÂé�ê ¼Ãò ïÂê�î�ñ�êd¿Ãô�î�ê�÷ÐÀzìÂí�î�¿+¿ºïÂñ�í ½�½�¼ ÀÂí�¿ºî�ï ÿ
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^�ø ¼ ë�ë ½ øSí�î ù ô�÷�ì�ÀÂé�ê�ì$ñ�÷ÐÀzï$¿ºîZÀÂé�ê � ÷ ¼¾½ í�À=øc¿ÃôMÀÂí�ó­í�î ù í�îMô�¿ºìÂó ¼ ÀÂí�¿ºîv¿ÃôMïÂê ½ ê�ñ�Àzê�ð�ê � ê�î5Àzï ¼ é�í ù éìÂê�ïÂ¿ ½ ÷MÀzí�¿ºî ïÂ÷ òSw ï ¼ ó­ë ½ ê t éMê�ìÂê­Àzé�ê�ð�í�ì�ê�ñ�Àzí�¿Ãî ¿¾ôÇÀzé�ê­ó�÷�¿Ãî�ñ�¿Ã÷ ½ ð ò ê­ñ ½ ê ¼ ì ½ øEí�ð�ê�î5ÀÂíª�Æê�ð t%¼ ïïÂê ½ ê�ñ�Àzê�ð ÿpz é�í�ïZøSí�ê ½ ð�ê�ð K�K ÷Më t%¼ ì�ð w=ù ¿Ãí�î ù ð ¼ À ¼ ê � ê�î5Àzï�Ä � y~v ð�¿ t î tÇ¼ ì�ð w=ù ¿ºí�î ù ð ¼ À ¼ ê � ê�î5Àzï¼ î�ð x v ð ¼ À ¼ ê � ê�î5Àzï t é�ê�ì�ê[ÀÂé�ê[ð�í�ì�ê�ñ�Àzí�¿Ãî tÇ¼ ï ¼ ó ò í ù ÷�¿Ã÷�ï ÿ©z é�êËì ¼ ÀÂí�¿ ò ê�À t ê�ê�î"Àzé�êpó­ê ¼ ïÂ÷�ì�ê�ð¼ î�ð`êH�ÐëÈê�ñ�Àzê�ð&÷�ë � ðM¿ t î&ì ¼ ÀÂí�¿(í�ï��

«­¬T®°¯±®² <´³«�µo¶² <´³ þ yA¦¸· ¤�¹»º`¼¾½�¿À º`¼¾½Á½ ¡�ï�À ¼ À ¦ ¢ D yA¦§y�¥ ¡{ï�øSï ¦ ¢ ¦ ¡ � y ÿ � ¢
z é�í�ïËí�ï�¤ ¦ � 2 ¼[t%¼ øÅô�ìÂ¿ºó Àzé�êÁê��MëÈê�ñ�À ¼ ÀÂí�¿ºîYô�¿ºìpî�¿+¿ºï�ñ�í ½�½�¼ Àzí�¿Ãî�ï ÿ| ÷Mì�ÀzéMê�ì+ñ�÷MÀÂï t ê�ì�ê ¼ ë�ë ½ í�ê�ðÛÀz¿FÀÂé�ê`é�í ù éIìÂê�ïÂ¿ ½ ÷MÀzí�¿ºîwê � ê�î5Àzï"ÀÂ¿Fï�ê ½ ê�ñ�À­ÀzéM¿ºïÂê t é�ê�ì�ê&ÀzéMêñ�é ¼ ì ù êp¿ÃôÈÀzé�êpót÷�¿ºî(ñ�¿Ã÷ ½ ð ò êpñ ½ ê ¼ ì ½ øtí�ð�ê�î5ÀÂíª�Æê�ð ÿ ðÜÀÂ¿ÃÀ ¼Ã½ ¿Ãô �~� ¤3é�í ù é(ìÂê�ïÂ¿ ½ ÷MÀzí�¿ºî�ð ¼ À ¼ ê � ê�î5Àzït ê�ìÂê+í�ð�ê�î5Àzí��Æê�ð ¼ ïdõ�öE��� í�î5Àzê�ì ¼ ñ�Àzí�¿Ãî�ï�Ä v�v é�í ù éEì�ê�ï�¿ ½ ÷MÀÂí�¿ºîEð ¼ À ¼ ê � ê�î5ÀÂï t ê�ì�ê­í�ð�ê�î5ÀÂíª�Æê�ð ¼ ïõ ö ���Üí�î5ÀÂê�ì ¼ ñ�Àzí�¿ºî�ï�Ä t íOÀzé"ÀÂé�ê3ì�ê�ó ¼ í�îMí�î ù � v é�í ù é�ìÂê�ïÂ¿ ½ ÷MÀzí�¿ºî�ð ¼ À ¼ ê � ê�î5Àzï ò ê�í�î ù�¼ ó ò í ù ÷�¿Ã÷�ï ÿ| ìÂ¿ºóÞÀÂé�êt÷Më t%¼ ì�ð w=ù ¿Ãí�î ù ï ¼ ó­ë ½ ê v ¤+ð ¼ À ¼ ê � ê�î5Àzï t ê�ì�êtí�ðMê�î5Àzí��Æê�ð ¼ ïvõ�ö ¼ îMð�¤~¤+ð ¼ À ¼ ê � ê�î5Àzït ê�ìÂê(í�ð�ê�î5ÀÂíª�Æê�ð ¼ ï õ ö ÿL| ì�¿ºó Àzé�ê�ðM¿ t î t%¼ ìÂð w=ù ¿ºí�î ù ï ¼ ó�ë ½ ê � y ð ¼ À ¼ ê � ê�î5ÀÂï t ê�ì�ê(í�ð�ê�îAÀÂíª�Æê�ð¼ ï­õ ö ¼ î�ð ÌÃÌ ð ¼ À ¼ ê � ê�îAÀÂï t ê�ì�êYí�ð�ê�îAÀÂíª�Æê�ð ¼ ï õ ö ÿ\z é�êYì ¼ ÀÂí�¿ ò ê�À t ê�ê�îIÀÂé�êÅó­ê ¼ ï�÷�ìÂê�ð ¼ î�ðêH�ÐëÈê�ñ�Àzê�ð õ ö � õ�ödì ¼ ÀÂí�¿(í�ïf�

«­¬T®°¯±®Â < Â« µo¶Â < Â þ yA¦ x Ì ¹»º`¼¾½�ÃÀ º`¼¾½�Ä ¡�ï�À ¼ À ¦ ¢ D yA¦ � ¤»¡{ï�øSï ¦ ¢ ¦ ¡ � y ÿ ¤ ¢
z é�í�ïpí�ï%ñ�¿ºî�ï�í�ï�ÀÂê�î5À t í�ÀÂéÅî�ê�÷MÀÂìÂí�î�¿ºï ¼ îMð ¼ îAÀÂí w î�ê�÷MÀÂìÂí�î�¿ºï%é ¼[� í�î ù Àzé�êvï ¼ ó­êc¿ºïÂñ�í ½�½�¼ ÀÂí�¿ºî�ë ¼ ì ¼ ó wê�ÀÂê�ì�ïËÀÂ¿ t íOÀzé�í�î�Àzé�êÁê�ìÂìÂ¿ÃìÂï � ÷�¿ÃÀzê�ð ÿ

z é�ê ò ê�ï�Àcó­ê ¼ ï�÷�ìÂê�ó�ê�îAÀ3¿Ãô�ÀÂé�êtîMê�÷MÀÂìÂí�îM¿"ð�í�ìÂê�ñ�Àzí�¿ºî&í�ïËÀÂé�êtðMí�ìÂê�ñ�ÀÂí�¿ºî`¿Ãô\ÀÂé�êtó�÷M¿ºî ¼ ÀËÀzéMêê � ê�î5À � ê�ì�ÀÂêH� ÿÅ| ìÂ¿ÃóÍÀzé�í�ïjÆ�ÇÈ^É�ÊÁË�Ì�Í ñ ¼ î ò ê&ñ ¼Ã½ ñ�÷ ½�¼ Àzê�ð ÿ û×À�ï�é�¿º÷ ½ ð ò ê1î�¿¾Àzê�ðWÀzé ¼ À­ô�¿ºì ½ ¿ tê�îMê�ì ù ø ¼ î�ð � ¿ºì�é�í ù éXº�ê � ê�î5ÀÂï­ÀÂé�êÅ¿ºëÈê�î�í�î ù/¼ î ùº½ ê ò ê�À t ê�ê�îIÀzé�êÅ¿ ò ïÂê�ì � ê�ð|ó�÷M¿ºîÛð�í�ì�ê�ñ�Àzí�¿Ãî¼ î�ðFÀzé�ê"ÀÂìÂ÷�ê"î�ê�÷MÀÂìÂí�î�¿1ð�í�ìÂê�ñ�Àzí�¿ºî t í ½�½bò ê ½�¼ ì ù ê ÿcz é�í�ï�ó�ê ¼ î�ïdÀzé ¼ Àtë ¼ ì�Àzí�ñ�÷ ½�¼ ì ½ ø t é�ê�îÛÀzéMêó�÷�¿Ãî(ð�í�ì�ê�ñ�ÀÂí�¿ºîtí�ï\ñ ½ ¿ºï�ê%Àz¿cÀÂé�êpé�¿ºì�íJÎ�¿Ãî Æ�ÇÈ�É�Ê´Ë°Ì8Í ó ¼ øZð�í�½9ê�ì ò ø ¼c½�¼ ì ù ê ¼ ó�¿Ã÷�î5À\ô�ìÂ¿ºó ÀzéMêÇÀzìÂ÷Mê�¾¼Ã½ ÷MêÃÄ Æ ÇÈoÉuÏÐÊ ² Ë ÿ ð®ïvÀzé�ê+ï ¼ ó�ë ½ ê�¿Ãô�ïÂê ½ ê�ñ�Àzê�ðFê � ê�î5ÀÂïtí�ï3ïÂó ¼Ã½�½ ÄÊí�Àví�ïví�ó­ëK¿Ãì�À ¼ îAÀ®Àz¿YêH�SÀÂì ¼ ñ�À ¼ ïó�÷�ñ�édí�îÐô�¿ºìÂó ¼ Àzí�¿ºî ¼ ï$ëÈ¿ºï�ïÂí òM½ ê\ô�ìÂ¿Ãórê ¼ ñ�éZê � ê�î5À ÿ ð�Ñ ¼ øºê�ïÂí ¼ îtó­ê�ÀzéM¿Ððví�ï�÷�ïÂê�ðZÀz¿[ê�ï�Àzí�ó ¼ Àzê\ÀzéMê¼ ñ�ñ�÷�ì ¼ ñ�øZ¿Ãô Æ ÇÈ^É�ÊÁË°Ì8Í ô�¿ºì�ê ¼ ñ�é(ê � ê�î5À ò øtñ ¼Ã½ ñ�÷ ½�¼ Àzí�î ù®¼ ë�ìÂ¿ ò�¼Ãò í ½ í�À=øvðMí�ï�ÀÂìÂí ò ÷MÀzí�¿ºîÁô�¿ºì ½ ¿ ù Æ ÇÈoÉ[ÏÐÊ ² Ëù í � ê�îEÀÂé�ê+¿ ò ïÂê�ì � ê�ð � ö ¼ î�ð\Ò�Ó�ÔTÕ �¾¼Ã½ ÷�ê�ï ÿDz é�ê � { ý ¿Ãô0ÀzéMí�ï � } | ÄÊ2»Ö¾×ÁØ 8 Ç <´È > Ä�ñ ¼ î ò ê+÷�ï�ê�ð¼ ï ¼ îYê�ï�Àzí�ó ¼ Àzêc¿Ãô$ÀzéMê ¼ ñ�ñ�÷�ì ¼ ñ�øÅ¿Ãô$Àzé�ê�¡�Ù^Ú�Ò ¢ ì�ê�ñ�¿Ãî�ï�ÀÂìÂ÷�ñ�Àzí�¿Ãî ÿ � � ê�î5Àzï®ñ ¼ îÅÀÂé�ê�î ò ê ò í�î�î�ê�ð¼ ñ�ñ�¿ºì�ð�í�î ù ÀÂ¿­2»Ö¾×ÁØ 8 Ç <´È > í�îÅÀÂé�ên��À[Àz¿(Àzé�êÁé5øSëK¿¾Àzé�ê�ïÂí�ï[¿Ãô�õ ö�Û õ°Üc¿ºï�ñ�í ½�½�¼ Àzí�¿Ãî�ï ÿð ó ¼ �Ðí�ó�÷Mó ½ í � ê ½ í�é�¿S¿Ðð ¼ î ¼Ã½ øSï�í�ï tÇ¼ ï�÷�ïÂê�ðÜÀz¿Fð�ê�ÀÂê�ìÂó­í�îMê&ÀzéMê1¿ºï�ñ�í ½�½�¼ ÀÂí�¿ºîÛë ¼ ì ¼ ó­ê�ÀÂê�ì�ï
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¡�Ý(ó­³¿ ³ ÄÈïÂí�î ³ ¤�Þ ³ ¿ ¢®¼ ï�ïÂ÷�ó­í�î ù À t ¿ w � ¼u� ¿º÷�ìÁõ ö:Û õ°ÜÁ¿ºïÂñ�í ½�½�¼ ÀÂí�¿ºî�ï ¼ î�ð&ÀÂé ¼ ÀÁõ ö ¼ î�ð õ ö ¿ÃïÂñ�í ½�½�¼ Àzêí�îÅÀÂé�êZï ¼ ó­ê t%¼ ø ÿ^z é�ê ò ê�ï�À���ÀËëK¿ºí�î5À tÇ¼ ï�¡�Ý(ó­³ ¿ ³cþ�� ¦¸y�ß � y À ¿ êHà ³ ÄÝïÂí�î ³ ¤�Þ ³ ¿ þ yS¦¸� ¢7ÿoz é�êîA÷ ½�½ ¿ºïÂñ�í ½�½�¼ Àzí�¿ºî�ï�éAøSëÈ¿ÃÀzéMê�ïÂí�ï t%¼ ï[ìÂê=¢�ê�ñ�Àzê�ð ¼ ÀpÀzéMê x � � ñ�¿ÃîA�Æð�ê�î�ñ�ê ½ ê � ê ½.ÿû=î"¿ºì�ð�ê�ì0Àz¿ ùº¼ ÷ ù ê[Àzé�ê®ïÂê�î�ïÂíOÀzí � íOÀ=ø­ÀÂ¿tí�î�ð�ê�ëÈê�îMð�ê�î5À[õ ö ¼ î�ð õ ö ¿ÃïÂñ�í ½�½�¼ Àzí�¿ºî�ï�Ä¾Àzé�ê®ó ¼ �Ðí�ó�÷�ó½ í � ê ½ í�éM¿Ð¿Sð ¼ î ¼Ã½ øÐï�í�ï tÇ¼ ï ¼ ë�ë ½ í�ê�ð`Àz¿ ¼ õ ö ð�¿ºó­í�î ¼ ÀÂê�ð&ï ¼ ó­ë ½ ê ¼ î�ð ¼ î õ ö ð�¿ºó­í�î ¼ ÀÂê�ð&ï ¼ ó­ë ½ êïÂê�ë ¼ ì ¼ Àzê ½ ø ÿ5| ¿ºìÊÀzéMê%õ ö ð�¿ºó­í�î ¼ Àzê�ðvï ¼ ó­ë ½ ê¾ÄCÀzé�ê ò ê�ï�Àá��À�ëÈ¿ºí�îAÀ t%¼ ï�¡�Ý(ó­³¿ ³\þâx ¦ã¥~¥�ß � y ÀAÒ ê�à ³ ÄïÂí�î ³ ¤�Þ ³ ¿ þ yA¦§� ¢ Ä t í�ÀÂédÀÂé�êbîS÷ ½�½ ¿ºï�ñ�í ½�½�¼ ÀÂí�¿ºîMï9é5øSëK¿ÃÀÂé�ê�ï�í�ï ò ê�í�î ù ìÂê=¢�ê�ñ�Àzê�ð ¼ À�Àzé�ê x Ì � ñ�¿ºîS�Æð�ê�îMñ�ê½ ê � ê ½�ÿk| ¿ºìvÀzé�ê õ ö ð�¿ºó­í�î ¼ Àzê�ðFï ¼ ó�ë ½ êÃÄ�ÀzéMê ò ê�ï�À���ÀZëK¿Ãí�î5À t%¼ ïm¡�Ý(ó ³¿ ³ þ �A¦ xA� ß � y ÀAÒ ê�à ³ ÄïÂí�î ³ ¤�Þ ³ ¿ þ yA¦¸· ¢ Ä t í�ÀÂédÀÂé�êbîS÷ ½�½ ¿ºï�ñ�í ½�½�¼ ÀÂí�¿ºîMï9é5øSëK¿ÃÀÂé�ê�ï�í�ï ò ê�í�î ù ìÂê=¢�ê�ñ�Àzê�ð ¼ À�Àzé�ê · ¤ � ñ�¿ºîS�Æð�ê�îMñ�ê½ ê � ê ½�ÿ?z éMê�ìÂê�ïÂ÷ ½ Àzï�¿ÃôpÀÂé�ê�À t ¿p��ÀÂï t ê�ìÂê�ñ�¿ºî�ï�í�ï�ÀÂê�î5À t í�ÀÂéjÝ(ó­³ ¿ ³­þ Ý(ó ³¿ ³ ¼ î�ðÛï�í�î ³ ¤�Þ ³ ¿ þïÂí�î ³ ¤ Þ ³ ¿ ÿz é�ê[ð ¼ À ¼­t ê�ì�ê®ï�ê�ë ¼ ì ¼ ÀÂê�ð­í�î5Àz¿cÀÂé�ìÂê�êËï�÷ òSw ï ¼ ó­ë ½ ê�ï�Ä5ê � ê�î5ÀÂï t íOÀzé+÷�î � î�¿ t î"ñ�é ¼ ì ù ê¾ÄAê � ê�î5Àzïí�ðMê�î5Àzí��Æê�ð ¼ ïcõ�ötí�î5Àzê�ì ¼ ñ�Àzí�¿Ãî�ï ¼ î�ð1ê � ê�îAÀÂïcí�ðMê�î5Àzí��Æê�ð ¼ ï õ ö í�î5Àzê�ì ¼ ñ�Àzí�¿Ãî�ï ÿ ð ó ¼ �Ðí�ó�÷�ó ½ í � ê ½ í wé�¿S¿Ðð ¼ î ¼Ã½ øSïÂí�ï tÇ¼ ï ¼ ëMë ½ í�ê�ðEÀzé�ê+ð ¼ À ¼Y¼ ïÂï�÷�ó­í�î ù í�îMð�ê�ëÈê�î�ðMê�î5ÀZÀ t ¿ w � ¼u� ¿º÷�ìtõ öäÛ õ°Üt¿ºïÂñ�í ½�½�¼�wÀzí�¿ºî�ï ¼ î�ð õ ö Û õ Ü ¿ºï�ñ�í ½�½�¼ Àzí�¿Ãî�ï ¼ î�ðFó ¼ �Mí�ó ¼¾½ ó�íå�Ðí�î ù�ÿOz é�ê ò ê�ï�À���ÀZëÈ¿ºí�î5À tÇ¼ ï
¡�Ý(ó­³¿ ³(þ
x ¦ã¥~¥�ß � y ÀAÒ êHà ³ Ä Ý(ó ³¿ ³ þæ� ¦¸v��Dß � y À ³Æê�à ³ ¢�ÿz é�ê&{&û-ü °Áý êH�ÐëKê�ìÂí�ó�ê�îAÀYí�ï�ð�÷�êEÀÂ¿Iì�÷�î ÷�î5Àzí ½ ¤ y~y x Ä®í�î t é�í�ñ�é Àzí�ó�ê ¼�|Ý¼ ì
}cê�Àzê�ñ�Àz¿ÃìêH�ÐëÈ¿ºïÂ÷MìÂêÅ¿Ãô_¤ v � ÀÂøSì t í ½�½0ò ê ¼ ñ�ñ�÷�ó�÷ ½�¼ Àzê�ð ÿ ðËôªÀzê�ìZÀzé�í�ïtêH�ÐëÈ¿ºïÂ÷MìÂêÅí�ÀZí�ïZë�ìÂ¿ ¢�ê�ñ�ÀÂê�ðÛÀzé ¼ À�ÀzéMê¿ºï�ñ�í ½�½�¼ ÀÂí�¿ºî3ë ¼ ì ¼ ó�ê�Àzê�ì�ï�ñ ¼ î ò êbð�ê�Àzê�ì�ó�í�î�ê�ðdÀz¿ ò ê � ¦§y<váß � y À ¿ ê�à ³ Ø Ý(ó ³¿ ³ Ø �A¦ Ì ¤ ß � y À ¿ êHà ³¼ î�ð`ïÂí�î ³ ¤�Þ ³ ¿ ] yA¦¸· ¼ ÀpÀzé�ê x y � ñ�¿ºîS�Æð�ê�îMñ�ê ½ ê � ê ½�ÿz é�ê�ì�ê ¼ îA÷�ó ò ê�ìÁ¿Ãô�í�ó­ë�ì�¿ � ê�ó­ê�î5ÀzïcÀÂé ¼ ÀÁñ�¿º÷ ½ ð ò ê+ó ¼ ðMê�Àz¿Yí�î�ñ�ìÂê ¼ ïÂê�ÀÂé�ê+ïÂê�îMïÂí�ÀÂí � í�À=ø1¿ÃôÀzéMê ¼ î ¼Ã½ øSïÂí�ï ÿ�| ¿ºìpêH� ¼ ó­ë ½ ê¾ÄÆï�øSï�ÀÂê�ó ¼ Àzí�ñZê�ìÂì�¿ºìÂïË¿ºîYÀzé�êdî�ê�÷ÐÀzìÂí�î�¿��Æ÷S�`ïÂé ¼ ëKê ¼ î�ð`î�¿ºì�ó ¼¾½ í�ï ¼�wÀzí�¿ºî1ñ�¿º÷ ½ ð ò êtìÂê�ð�÷�ñ�ê�ð ò ø1í�î�ñ ½ ÷�ð�í�î ù"¼ ó�ê ¼ ïÂ÷�ì�ê�ó­ê�î5Àv¿Ãô�Àzé�ê ¼ Àzó­¿ºïÂëMé�ê�ì�í�ñ(õ � � õ � �Æ÷V�1í�î1ÀzéMê¼ î ¼¾½ øSïÂí�ï ÿ �%÷�ì�ìÂê�îAÀ ½ ø­¿ºî ½ ø(ê � ê�î5Àzï t éMí�ñ�é"í�î5Àzê�ì ¼ ñ�À�í�îMïÂí�ðMêËÀÂé�ê���ð�÷�ñ�í ¼Ã½Y� ¿ ½ ÷�ó­ê ¼ ì�ê®ñ�¿ºî�ï�í�ð�ê�ìÂê�ð ÿ�%¿ºó ò í�î�í�î ù Àzé�ê�ïÂê�ê � ê�î5ÀÂï t í�ÀÂéF÷�ë t%¼ ìÂð w=ù ¿ºí�î ù ót÷�¿ºî�ïdð�÷�ê­Àz¿`î�ê�÷MÀÂìÂí�î�¿1í�îAÀÂê�ì ¼ ñ�ÀÂí�¿ºî�ïÁí�îFÀzéMêìÂ¿Sñ �ät ¿º÷ ½ ð&í�ó�ë�ì�¿ � êcÀzéMêd¿ � ê�ì ¼¾½�½ ï�ê�î�ï�í�Àzí � í�À=ø�ô�÷�ì�Àzé�ê�ì ÿ
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z é�ê ¼ î ¼Ã½ øSïÂí�ïcí�î&Àzé�í�ï3Àzé�ê�ïÂí�ïcí�ï ò�¼ ïÂê�ð ¿ÃîEð ¼ À ¼ ñ�¿ ½�½ ê�ñ�Àzê�ð ¼ Àh{&û-ü­ô ý�|Ý¼ ìn}cê�Àzê�ñ�Àz¿Ãì ò ê�À t ê�ê�î
� ï�ÀNõ®÷ ù ÷�ï�À�¤ y�y ÌÁ¼ î�ð
¤ � Àzé | ê ò ì�÷ ¼ ì�øO¤ y~y~ö ÿ5z é�ê�¤ ·~· ñ ¼ î�ð�í�ð ¼ ÀÂêËñ�¿ºî5À ¼ í�î�ê�ð � ê�ì�Àzê���õ×ö � õ ön÷�÷ê � ê�î5Àzï ¼ ìÂê ½ í�ï�Àzê�ðFí�î z�¼Ãò�½ ê�õ ÿ � ÿkz é�ê �Ã¼¾½ ÷�ê�ïZ¿Ãô�Ò ö ¼ î�ðFÒ_Ó�ÔTÕ ¼ ìÂê � ÷M¿ÃÀzê�ðÎí�îjøÁêHà ÿ ÷ ½�¼ ï�ïìÂê�ô�ê�ì�ïtÀz¿1ÀÂé�ê ò ì ¼ î�ñ�éì¡{ê�ï ¢ ¿ÃôpÀzéMê"ïÂê ½ ê�ñ�Àzí�¿ºîÎí�î ÷ é ¼ ëMÀÂê�ì � t é�í�ñ�éÎÀÂé�ê�ê � ê�î5À+ë ¼ ïÂïÂê�ð ÿ�� � ý üìÂê�ô�ê�ì�ï­ÀÂ¿ t é�ê�Àzé�ê�ì�ÀzéMê&ê � ê�î5À"ë ¼ ïÂï�ê�ð|ÀÂé�ê`é�í ù éIìÂê�ïÂ¿ ½ ÷MÀzí�¿ºîwñ�÷MÀÂï"í�î ÷ é ¼ ëMÀzê�ì � ÿl| ¿ºì(Àzé�¿ºï�êê � ê�î5Àzï t é�í�ñ�é�ë ¼ ïÂï�ê�ð�ÀÂé�í�ïbïÂê ½ ê�ñ�Àzí�¿ºî+Àzé�ê­ù � } �Ã¼¾½ ÷�ê�ï ù í � ê�ï0ÀÂé�ê®ðMí�ìÂê�ñ�ÀÂí�¿ºî­¿Ãô9ÀÂé�ê[Àzì ¼ ñ ��ú ê�íOÀzé�ê�ì÷�ë t%¼ ìÂð w×ù ¿ºí�î ù ¡ � ¢ ¿Ãì�ð�¿ t î t%¼ ì�ð w=ù ¿Ãí�î ù ¡ w � ¢�ÿ�û í�î�ðMí�ñ ¼ Àzê�ï�Àzé�êgü`ñ�é ¼ ì ù êpïÂí ù î+ô�¿Ãì\Àzé�¿ºï�ê[ê � ê�î5Àzït é�í�ñ�é�ë ¼ ï�ïÂê�ðFÀzéMê�ñ�é ¼ ì ù ê­í�ð�ê�î5Àzíª��ñ ¼ ÀÂí�¿ºî/ñ�÷ÐÀzïdí�î ÷ é ¼ ëMÀÂê�ì � ÿ­½ ¿ ù ¡�Ù^Ú�Ò ¢��¾¼Ã½ ÷�ê�ï ¼ ìÂê � ÷�¿ÃÀÂê�ðt é�ê�ìÂê:ÙÜí�ïpí�î � ó ¼ î�ðaÒÉí�ï[í�îaøvê�à(Ä�ýbþ Ç~ÿ È�� í�ïÇÀÂé�êd÷�î�ñ�ê�ì�À ¼ í�î5À=øYí�î������ ¡�Ù^Ú�Ò ¢ Ä ¼ ï[ñ ¼Ã½ ñ�÷ ½�¼ Àzê�ðí�î ÷ é ¼ ëMÀzê�ì x ÿ

z�¼Ãò�½ ênõ ÿ �	� õañ�¿ºó­ë ½ ê�Àzê ½ í�ï�Àp¿¾ô�ï�ê ½ ê�ñ�ÀÂê�ð1ð ¼ À ¼ ê � ê�î5Àzï
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� �<v�� � ö43��~y<· y ÿ ö<· y | ÷ � w � w � � ÿ ö�¥ y ÿ xA�
� �~�~ö~ö ö ¤ y � y � ÿ ö<v y | ÷ � w � � � ÿ 343 y ÿ 3 x
� � x y ¤ 3~ö	3<v � � ÿ ·	3 y ÿ ¥<� � ÷ ù � � � � ¤ ÿ · x y ÿ ¤ v
�uxA� ¤ v x 3���¥ � � ÿ · � y � ÷ }vü � w � w � � ÿ ö ¤ y ÿ ö ¤
�uxA� ¥i· ö~��� ¤ � ¥ ÿ � 3 y � ÷ }vü y y y y ÿ ö<· w
�ux ¤ v � x ¤ x ¥<� � ÿ ¥i· ¤ � ÿ ·	3 | ÷65 | ÷ ù � y y y � ÿ x 3 w
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�ux ¥iv x � ¥<v�¥ ¤ y ÿ xA� ¥ ÿ ö~y | ÷ y y y 3 ÿ �[x w
�ux · x ¥ ¥<���~� x y ÿ v�y y | ÷ y y y � ÿ �43 w
�ux~x v	3 � ¤ ö x � ÿ ¤ y y ÿ � y | ÷ � � � 3 ÿ ¥ x y ÿ · �¤ y~y � ¤ �~��¥<y x y ÿ ö ¤ y ÿ � ¥ ¤ | ÷ y y y 3 ÿ ¥ � w
¤ y � 3 � 343�¥83<v y ÿ v�� y | ÷ � w � w � � ÿ · ¤ y ÿ x ö¤ y � ¥i· ¤ ö �[x ¤ y ÿ ¤ � y | ÷ y y y 3 ÿ ·�ö w
¤ y~ö ¤ x 3 � · �~� ¤ ÿ 3~ö y | ÷65 | ÷ ù � � � w � 3 ÿ 3<· y ÿ 343
¤ y<·�¥i· � ·�v	3 ¤ ¤ ÿ � 3 y � ÷ ù � � � � 3 ÿ ö43 y ÿ ¤ 3
¤ y~� � � ö<v�y43 ¤ � ÿ ¤~¤ y | ÷ ù � � � w � 3 ÿ ·	3 y ÿ ö~y
¤ y~�~��¥ ¤ ·N3~ö � ¤ y ÿ ö�¥ y ÿ ¤ v � ÷ }vü � w � y y ÿ ¤ · y ÿ 343
¤ y x~x � ö x 3~� 3 ÿ ¥ x 3 ÿ ·	3 | ÷ � w � w � � ÿ ¤ � y ÿ ö<·
¤ �~� ö ¤ ¤ ·	3<· y ÿ ö~� y ÿ ö~� | ÷ y y y 3 ÿ x y w
¤ �~� ·�� �~� �<· � y ÿ �43 y ÿ ¤ · � ÷ }vü � w � w � � ÿ ¥<y y ÿ ¥<�
¤ � ¥<ö�¥ ¤�¤ ·	3 � ÿ � · y ÿ y�¥ | ÷65 | ÷ ù � � � w � 3 ÿ ·�¥ y ÿ ö ¤
¤ � ¥ x � ¤ x �<·�y ¤ ÿ 3<· y | ÷ � w � w � � ÿ xA� y ÿ ·�y
¤ � v�ö � � 3~v � ¤ y ÿ · ¤ y | ÷ � � w � ¥ ÿ � ¥ y ÿ ö ¤
¤ � v�ö<v � v�ö~ö�¥ � ÿ ¤ x � ÿ y~y | ÷ � w � w � � ÿ y<· y ÿ v	3
¤ � v�ö<v ¤ �	3<·�¥ � ÿ ¤~¤ � ÿ ¥~¥ | ÷ � w � w � � ÿ ¤ x y ÿ �~ö
¤ � ö�¥ x v�y�y ¤ x � ÿ ¤ ö y | ÷65 | ÷ ù � � � w � 3 ÿ ö x y ÿ ö �¤ � ö~�~ö v�ö�ö43~y � ÿ 343 y | ÷65 | ÷ ù � � � w � 3 ÿ ·~· y ÿ ¥83
¤ � ·	3<· ö43�¥ � ö � ÿ � � 3 ÿ ¤ v | ÷ � � w � ¤ ÿ ¥iv y ÿ x �
¤ � ·~· ¤ ¥ x �~�~y ¥ ÿ ¥ x � ÿ 3 x � ÷ ù � � � w � ¤ ÿ · � y ÿ ¥i·
¤ �[x y~ö �~� ö~v��<v y ÿ v	3 y | ÷ y y y � ÿ ö � w
¤ �[x ¤ ¥ ö43	3 ¤ · x ÿ 3~� ¤ ÿ ö<· � ÷ }vü � w � y y ÿ x ö y ÿ v ¤
¤�¤ y<v�y v � 3<v�� ¤ 3 ÿ 3�¥ ¤ ÿ ¥<ö � ÷ }vü � w � w � w y ÿ y�¥ y ÿ ¤ ·
¤�¤ � y � � ¤ ��� ·~· � ÿ ¥i· y ÿ y~ö � ÷ }vü � w � w � � ÿ ¥iv y ÿ ¥ x÷ ¿4O87#PQOS÷�RTS1¿	O�O�RH�97@U�: ù R
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¤�¤~¤ y � � y ¤ � x y ÿ �<v y | ÷ y y y ¤ ÿ � · w
¤�¤~¤ � 3 ¥ivN3 x~x ¤ ÿ ö ¤ y ÿ y<· � ÷ }vü � w � � � ÿ ¥83 y ÿ ¥ �¤�¤ 3 � ¤ ¤ � ö�¥<y y ÿ 3 � � ÿ x 3 | ÷ y y y � ÿ � ö w
¤�¤ 3 � v ö<v��~y�¥ y ÿ ö<· � ÿ ·	3 | ÷ y y y 3 ÿ � v w
¤�¤ ¥ ¤ ¥ � 3~ö~v�ö<· � ÿ ö � y � ÷ }vü � w � � � ÿ y~y y ÿ ¤ 3
¤�¤ ¥ ¤ ¥ � ¥ x v~·�¥ y ÿ ¥<y y | ÷ y y y � ÿ x ¥ w
¤�¤ ¥~¥<ö � ¤ ¥ ¤ 3 3 ÿ �~� y ÿ · ¤ | ÷ � w � w � � ÿ y�¥ y ÿ 343
¤�¤ v�y x ¤ ¥~�<v~v y ÿ �~� y | ÷ � � w � 3 ÿ �~y y ÿ �<·
¤�¤ · � 3 � y ¤ v�� y ÿ ¥ x y ÿ ·�y | ÷ y y y ¤ ÿ �~y w
¤�¤ ·�¥<ö � ¥83 x y<· 3 ÿ ·�� y � ÷ }vü � w � y � ÿ � v y ÿ v�ö
¤�¤ �<v�y x ¤ ·	3~ö y ÿ ö � y | ÷ y y y � ÿ v�� w
¤�¤ �~ö~� � y	3<v	3 y ÿ · � y | ÷ � w � w � � ÿ �<v � ÿ y �
¤�¤ �<·�¥ � ¥ � ¥i· y ÿ v�� � ÿ � v | ÷ y y y � ÿ 3 x w
¤�¤ xA�[x · x �~� � ÿ ö ¤ y ÿ � ¥ | ÷ � w � � ¤ ÿ 3 � y ÿ ·~·
¤�¤ xA�[x ö<·N3�¥<y v ÿ ¥iv � ÿ v�¥ � ÷ }vü � w � � y ÿ x � y ÿ ¤ ·
¤�¤ x 3~ö ��¥43~�~� y ÿ x ¥ y ÿ x ¥ | ÷ � w � w � � ÿ ¤ 3 y ÿ �43
¤�¤ x~x ¤ � y~ö x ¥iv 3 ÿ ·�� ¤ ÿ �[x � ÷ }vü � w � w � � ÿ v x y ÿ ö �¤�¤ x~x v ö<·�·�ö~y y ÿ 3~ö y | ÷ y y y ¥ ÿ � · w
¤ 3 ¤ �<v 343~v~v�¥ � · ¤ ÿ �[x � ÿ y x � ÷ }vü � w � y w y ÿ ·�ö y ÿ ¤~¤
¤ 3 ¤ �<v v x y<v ¤ y ÿ v�ö y | ÷ y y y 3 ÿ y<v w
¤ 3 ¤ x · ¥83~· � y � ÿ ¥83 � ÿ ¤ ¥ | ÷ � � w � 3 ÿ ¤ ö y ÿ · �
¤ 3<v���¥ � y<·�v ¤ v � ÿ ¤ ¥ y ÿ � � � ÷ }vü � w � w � � ÿ � � y ÿ ¤ v
¤ 3~ö~y�¥ x v � ö�¥ y ÿ ö<v � ÿ x v | ÷ � w � w � � ÿ ¥i· � ÿ y<·¤ 3 x ¥83 �<vN3 � ö y ÿ v�� y ÿ y~ö | ÷ y y y � ÿ � x w
¤ 3 x v ¤ ¤ ¥~y~�~y y ÿ � ¤ y | ÷ � � w � 3 ÿ v~· � ÿ y �¤ 3 x~x � x ¤ � 3 � ÿ � y y ÿ ¥<ö | ÷ � � y 3 ÿ ö ¤ y ÿ ·�y
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¤ ¥<y<·�y ¥ · ÿ y<v y ÿ � 3 � ÷ }vü � w � y y ÿ v�y y ÿ ¤ ·
¤ ¥<y~�~� �~· �[x y ÿ ·�y y | ÷ � � w � 3 ÿ �~y � ÿ y~y¤ ¥ � ¥ � ¥~ö~� x � ÿ x~x 3 ÿ ·�ö | ÷ ù � � � w � 3 ÿ ¤ 3 y ÿ ¤ ö
¤ ¥<� � ö · x ö y ÿ ¥ � y | ÷ y y y 3 ÿ ��¥ w
¤ ¥<� ¤ x 3~ö���¥i· � y ¤ ÿ y � y � ÷ }vü � w � y w y ÿ ¥iv y ÿ 3<·
¤ ¥<� ¤ x �<·�y�¥ ¤ y ÿ �<· y | ÷ � � w � 3 ÿ v	3 y ÿ x~x
¤ ¥<��¥~¥ x · ¤ ·~· � ÿ ¥<ö y | ÷65 | ÷ ù � � � � 3 ÿ ·�� y ÿ ¤ ö
¤ ¥<�<· � � ¤ y~v	343 � ÿ y~� y | ÷ � � � 3 ÿ xA� y ÿ 3<·
¤ ¥<�<·�¥ 3<· ¤ � v ¥ ÿ � · y � ÷ ù � � � � 3 ÿ ¤ � y ÿ ¤ 3
¤ ¥<�~� � ¥~¥43�¥<� y ÿ �<v y ÿ ö43 | ÷ y y y 3 ÿ ö~ö w
¤ ¥ x ¥ � · ¤�¤ 3<· � ÿ y~y 3 ÿ v~· | ÷ � w � w � y ÿ ö~� y ÿ v x¤ ¥ x � ¤ ¤ 3~·	3 � ¤ ÿ ö~ö ö ÿ � · | ÷ � � w � ¤ ÿ 3�¥ y ÿ ·~·
¤ ¥ x �~� ��ö<v~v � ÿ 3~ö y | ÷ � w � � � ÿ v�y y ÿ v��
¤ v�y�¥<� ¤ v�v�� ¤ � ÿ � v y ÿ 3<· | ÷ � w � w � � ÿ y~� y ÿ 3<·
¤ v�y~ö~ö ·�y�ö<· ¤ ¥ ÿ ¥iv y � ÷ }vü � w � � � ÿ ö<· y ÿ v�¥
¤ v � ¥ ¤ 3~�~v	3�¥ y ÿ ö<· y ÿ x~x | ÷ y y y 3 ÿ � y w
¤ v � v�¥ x ö~·�¥iv y ÿ v~v � ÿ x � | ÷ y y y 3 ÿ 3 ¤ w
¤ v � � x ·~·�v���¥ 3 ÿ ö~� y ÿ ö � � ÷ ù � � � � 3 ÿ y x y ÿ ¤ ·
¤ v ¤~¤ v ·�¥�¥<� � y ÿ x ¤ y | ÷ y y y ¤ ÿ y<· w
¤ v ¤~¤ v · x v	3<· y ÿ ·	3 y | ÷ y y y � ÿ x � w
¤ v ¤ ¥<y ¤ 3 � ��¥ y ÿ � ¤ y ÿ 3 � | ÷ y y y � ÿ ¥83 w
¤ v ¤ �43 � �	3�¥i· ö ÿ ¤ ö y ÿ ö � | ÷ � w � w � � ÿ � � y ÿ 3 x¤ v	3~y�¥ � y~v~·~· ¤ ÿ y43 y ÿ 3~ö � ÷ ù � � � � 3 ÿ ¤ x y ÿ 3<·
¤ v	3 � 3 v�·���¥ y ÿ ö~� y ÿ y~ö | ÷ y y y 3 ÿ ö ¤ w
¤ v	3<v~v �~�[x y � · y ÿ v�¥ v ÿ ö43 | ÷ y y y y ÿ v x w
¤ v	3 x 3 � y<v�v~· ¤ y ÿ ¥iv y | ÷ y y y ¥ ÿ � ¥ w
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¤ v�¥ �~� 3<v�v x ¤ � ÿ ·�ö y | ÷65 | ÷ ù � � � w � 3 ÿ ö<v y ÿ ¤ x
¤ v~v	3~� ·	3�¥ � v � ÿ � ö y ÿ x v | ÷ � � � 3 ÿ v~v y ÿ ¥iv
¤ v~v�� � 3�¥43 ¤ � y ÿ ¥<� y ÿ ¤ x | ÷ y y y � ÿ ö~y w
¤ v~v�� x x �	34343 y ÿ v�ö y | ÷ y y y 3 ÿ ö � w
¤ v�ö � y ¥i· x y�¥ y ÿ ¥iv ¤ ÿ ¤ � | ÷ y y y 3 ÿ v ¤ w
¤ v�ö ¤ · ¥i· x~x � � ÿ 3<· y ÿ ¤ v � ÷ }vü � w � w � � ÿ x ö y ÿ � ¤
¤ v~·~·	3 �~� ¥<· ¤ 3 ¤ 3~� ÿ v~· ö ÿ � y � ÷ }vü � w � y w y ÿ ¥<ö y ÿ 3 x¤ v�� ¤ v v ¤ ö � ¥ y ÿ �43 y | ÷ y y y � ÿ x y w
¤ v��43 � ¤ � · x v y ÿ ¥83 y | ÷ y y y � ÿ ·~· w
¤ v���¥<y v~· x · x � ÿ y<· y � ÷ ù � � � w � 3 ÿ � ö y ÿ · x¤ v x �~� � x ö<·�¥ ¥ ÿ x · y ÿ y~ö � ÷ ù � � � � ¤ ÿ ö~� y ÿ 343
¤ v x~xA� ö<·��43<v y ÿ �<v y | ÷ � w � � ¤ ÿ � v y ÿ x v
¤ v x~xA� ö~� x v~· 3 ÿ · ¤ y | ÷ � w � w � y ÿ x ö y ÿ � ·¤ v x~x ¥ ¥i·�¥i·�¥ � ÿ v�y y | ÷ y y y ¤ ÿ 3�¥ w
¤ ö~y~y~y ö~y~v�y � y ÿ ö � y | ÷ y y y � ÿ �<· w
¤ ö~y~y43 343�¥<ö � y ÿ ·�¥ y | ÷ y y y � ÿ v�ö w
¤ ö ¤ ·~· ¤ ��y~�~ö �~� ÿ 3�¥ v ÿ v�y � ÷ }vü � w � w � y ÿ ¥~¥ y ÿ ¤ ¥
¤ ö�¥iv � �[x ¥i·~· � ÿ ¥i· y | ÷ � w � � � ÿ � 3 y ÿ ¤ 3
¤ ö�¥i· � ¤ v�¥83 ¤ y ÿ �~y y | ÷ � w � � ¤ ÿ ö ¤ y ÿ x �¤ ö<v	3<· ¥<ö �[x~x y ÿ ö~ö y | ÷ y y y � ÿ ¥iv w
¤ ö x ·�¥ �43�y�¥83 y ÿ 3 ¤ y | ÷ y y y ¤ ÿ v�¥ w
¤ ·�y4343 v�y�¥ ¤ � y ÿ ö ¤ ¥ ÿ 3 ¤ | ÷ y y y 3 ÿ � ¥ w
¤ · � ��¥ �~� ö~·�y ¤ y ÿ ·~v y | ÷ � w � w � ¤ ÿ � ö � ÿ y<v¤ ·	3 � y ¥~¥�¥<y<· y ÿ v�� 3 ÿ ·�¥ | ÷ y y y ¤ ÿ �[x w
¤ ·	3 ¤ v � ¤ 3��~y~ö y ÿ ·�� ¤ ÿ ·�y | ÷ y y y 3 ÿ ¥<y w
¤ ·�¥iv x 343�y x 3 y ÿ 3<· y ÿ y<v | ÷ y y y ¤ ÿ ¤ 3 w
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¤ ·~v�ö~ö ¤ �~·�y x y ÿ ¥~¥ y | ÷ y y y 3 ÿ �~ö w
¤ ·~v�� � ö �ux ¤ � y ÿ · ¤ y ÿ � 3 | ÷ � w � w � � ÿ 3 � y ÿ v�ö
¤ ·�ö~��¥ ¤ � v���¥ 3 ÿ v�ö y ÿ 3~� | ÷ � w � w � y ÿ ö � y ÿ � y¤ ·�ö x ¥ � y43~v�ö x � ÿ ö ¤ y | ÷ � w � w � � ÿ � � y ÿ 3~y
¤ ·~· ¤ � � 3 ¤ ¥83 � ÿ � 3 y ÿ y<v | ÷ � w � � � ÿ �[x y ÿ 3~y
¤ ·~· ¤ ¥ �<vN34343 · ÿ �<v y ÿ y~ö � ÷ ù � � � � ¤ ÿ 343 y ÿ 3<v
¤ ·~·�¥<y ö43�y<v�� y ÿ � ¤ y | ÷ y y y 3 ÿ �<v w
¤ ·~·�� � v�¥ � ¥~¥ y ÿ ¥ x y | ÷ y y y 3 ÿ ¥<y w
¤ ·~· x ö ö��~� ¤ y ÿ v�ö ¤ ÿ � ¤ | ÷ y y y 3 ÿ �[x w
¤ ·~· x ö ¥83	3 � ¤ y ÿ 3�¥ y | ÷ y y y 3 ÿ x~x w
¤ ·��43�¥ v�ö ¤ ö<v � ÿ ¥iv y � ÷ }vü � w � � � ÿ � ¥ y ÿ ¤ ·
¤ ·��<v�� v � �~� � y ÿ 3~ö y | ÷ y y y ¤ ÿ 3<· w
¤ ·��<· x · x 3 x ö � ÿ v~· � ÿ ¤ x | ÷ � � w � ¤ ÿ v~· y ÿ �~�
¤ ·�� x ¥ �~y x~x ¥ � ÿ ¤~¤ ¤ ÿ �~y | ÷ � w � � � ÿ y~y y ÿ ö~�
¤ · x v�y x ¥ ¤ x · � ÿ · ¤ y ÿ ö<· | ÷ � w � w � � ÿ x 3 y ÿ ��¥
¤ �~y ¤~¤ �~�~v�ö<v y ÿ ¥ � 3 ÿ �~ö | ÷ y y y 3 ÿ � · w
¤ �~y43 � ��¥ x ö � � ÿ 3�¥ y | ÷ y y y � ÿ ¥<y w
¤ �~y�¥<y 3~y	3~ö~y ¤ ÿ �~� ¤ ÿ ¥ � � ÷ }vü � w � w � y ÿ v~· y ÿ ¤ y
¤ � �~� 3 � v�·�y � � ÿ ¥<ö y | ÷65 | ÷ ù � � � w � 3 ÿ ö ¤ y ÿ v ¤
¤ � ¤~¤ y v�ö~y~� y ÿ ¥83 ¤ ÿ 3�¥ | ÷ y y y ¤ ÿ ¤ � w
¤ � ¤~¤ ö ö x�x � x � ÿ ·~v y | ÷ ù � � � w � 3 ÿ ö � y ÿ 343
¤ � ¤ ·	3 ¥i·�·���¥ ¤ ÿ ·�ö y � ÷ }vü � w � w � � ÿ �43 y ÿ ö43
¤ �4343~y ·�ö�y<v�� y ÿ 3<· ¥ ÿ ·�¥ | ÷ y y y 3 ÿ y~y w
¤ ��¥<y � ö~·~·�� y ÿ ·�¥ y ÿ y<· | ÷ � w � w � � ÿ ö~y y ÿ x ¤
¤ ��¥ � y ¤~¤ 3~ö�¥ y ÿ v�ö y | ÷ y y y � ÿ x 3 w
¤ ��¥iv � ¥iv�y ¤ � y ÿ ¥<y y ÿ 3<v | ÷ y y y 3 ÿ � ¥ w
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¤ �<v	3<v ö<v�¥<y~ö � ¤ ÿ � � · ÿ y<· � ÷ }vü � w � w � y ÿ x ¤ y ÿ 3~y
¤ �~ö43~y � y~�~v�y<v � ÿ 3 � y | ÷65 | ÷ ù � � � � 3 ÿ v x y ÿ v~v
¤ � x 3<· ö xS� ·�� y ÿ ö<· y | ÷ � � w � 3 ÿ ö x � ÿ y<v¤ � x v~v � ¤ ¥<y y ÿ �~y y | ÷ � w � w � � ÿ v x y ÿ �~ö
¤ � x v~v � v ¤ x ¥ 3 ÿ ¤ y · ÿ �[x | ÷ � w � w � y ÿ ö x y ÿ v	3
¤ x y<v ¤ ö43~v ¤ v � ÿ �43 y | ÷65 | ÷ ù � � � � 3 ÿ · x y ÿ � ·
¤ xA� y43 3<v �~� 3 ¥ � ÿ ¥ x y � ÷ }vü � w � y w y ÿ ¤ � y ÿ ¤ x¤ xA� y43 ö ¤ x ¤ · � ÿ · ¤ y | ÷65 | ÷ ù � � � w � ¤ ÿ v x y ÿ � �¤ xA� y�¥ ¤ v ¤ x v ¤ ÿ �43 ö ÿ v ¤ � ÷ }vü � w � � y ÿ ¥ � y ÿ ¤ ¥
¤ xA� ö~� ¤ · x �<· y ÿ ö � y ÿ 3~ö | ÷ y y y � ÿ ¤ � w
¤ xA� ·�¥ v~·�y ¤~¤ � ÿ ·�� �~� ÿ x y | ÷65 | ÷ ù � � � w � ¤ ÿ �43 y ÿ 3<v
¤ xA� ·�� 3 ¤ v�y<· ¤ ÿ ·	3 y ÿ y x | ÷ � w � w � � ÿ y<v y ÿ ¤ 3
¤ xA� �<v ¥~¥ � 3 ÿ y � y ÿ ¥iv | ÷ � w � w � ¤ ÿ y~ö y ÿ ö x¤ x ¤ y x v~·N3 ¤ v y ÿ ¥ ¤ y | ÷ y y y ¤ ÿ y � w
¤ x ¤~¤ 3 ·�y�ö<v x v ÿ ¤~¤ � ÿ v�¥ � ÷ ù � � � w � ¤ ÿ ö�¥ y ÿ ¤ �¤ x ¤ ¥ � ¤ ¥~ö~ö~ö y ÿ ¥~¥ y | ÷ y y y ¥ ÿ � v w
¤ x ¤ x · ö<vN3<·	3 y ÿ ¥<� y ÿ � � | ÷ y y y � ÿ x ¥ w
¤ x 3 ¤ ö ·�y~·�¥i· 3 ÿ � y y ÿ �~� | ÷ � w � � � ÿ ·~v y ÿ v x
¤ x 3<v x � �~v�y<v � ÿ y~� y | ÷65 | ÷ ù � � � w � ¤ ÿ xA� y ÿ x ·¤ x 3~ö~y ·~v � ¥<� y ÿ · � y | ÷ � � w � ¥ ÿ y�¥ y ÿ � �¤ x ¥<y~y x ¤ ö~ö � ÿ y43 y ÿ 3<· | ÷ y y y � ÿ ¥ ¤ w
¤ x ¥<y � ·	3�y~�~ö � ÿ ¥<y y � ÷ ù � � � w � 3 ÿ �~y y ÿ ¤ ·
¤ x ¥<y<v v�¥~¥<� ¥ ÿ y ¤ y ÿ 3~ö � ÷ ù � � � � 3 ÿ ¤ · y ÿ ¤ 3
¤ x ¥~¥ ¤ ¤ ö~�~ö ¤ ÿ � ¤ y � ÷ ù � � � w � ¤ ÿ ö x y ÿ ö x
¤ x ¥~¥ ¤ x v�ö43<· y ÿ ¥~¥ ¥ ÿ v ¤ | ÷ y y y ¤ ÿ ·~v w
¤ x ¥<ö~ö 343 ¤~¤ 3 ¤ ÿ ¤ 3 � ÿ �[x � ÷ }vü � w � y � ÿ ¤ · y ÿ ö x÷ ¿4O87#PQOS÷�RTS1¿	O�O�RH�97@U�: ù R
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¤ x ¥i·~v ¥ xS� v	3 y ÿ ¥iv y | ÷ y y y 3 ÿ ¤ � w
3�y43<· ¤ 3~y�ö<· x � ÿ x · ¤ ÿ ·�y | ÷65 | ÷ ù � � � � 3 ÿ y~ö y ÿ ¥~¥
3�y~ö � ¤ v�ö x 3 y ÿ ¥ � � ÿ y�¥ | ÷ y y y � ÿ � x w
3�y~ö � 3 ¥<·�y~� y ÿ v�ö y | ÷ y y y ¤ ÿ �~y w
3�y~ö43<· ö<·�·~·�y ¥ ÿ x 3 y | ÷ � w � � y ÿ �~ö y ÿ � 3
3�y~ö�¥ ¤ x ·N3 x~x ¤ ÿ ·~v y � ÷ ù � � � w � 3 ÿ ¥iv y ÿ ¤~¤
3�y~ö<· � � y43�ö ¤ · ¤ ÿ ·	3 y � ÷ }vü � w � w � y ÿ �<· y ÿ ¤ �
3�y~ö<·~· v~v�ö<· ¤ y ÿ ¥83 y | ÷ y y y � ÿ x~x w
3�y~ö~�~y � y43��<v x y ÿ ¥<y � ÿ �~ö | ÷ y y y � ÿ ö � w
3�y~ö~� � ¤ ö�ö~�~ö y ÿ 3~ö y ÿ x~x | ÷ y y y 3 ÿ · ¤ w
3 � ¤ � ö ¥<�~·�¥83 ¤ ÿ y~� y | ÷65 | ÷ ù � � � w � 3 ÿ y~ö y ÿ ö~�
3 � ¤ �~ö �~� y�¥ � ö y ÿ ¥ x y | ÷ y y y � ÿ ·�¥ w
3 � 3<·~v v ¤ x y � ¥ ÿ x ¤ y � ÷ }vü � w � � y ÿ ö ¤ y ÿ ¤ y
3 � 3 x~x · ¤ ¥<y x ¤ ÿ �43 ¤ ÿ x ¤ � ÷ ù � � � w � ¤ ÿ ·�ö y ÿ ¥iv
3 � ¥<y43 � y~ö	3~y43 � ÿ ¤ x y | ÷ � w � w � � ÿ ¥ x y ÿ ö x
3 � ¥ ¤ 3 ¥<ö�y43 x y ÿ ·	3 y | ÷ � w � w � ¤ ÿ · ¤ � ÿ y~ö
3 � ¥ ¤ 3 · � 3~�~� ¤ ÿ x 3 y ÿ ¤ v | ÷ � w � � � ÿ � y y ÿ ¤ ·
3 � ¥ ¤ � � y~ö��<· � y ÿ x~x ¤ ÿ ¤~¤ | ÷ � � w � ¤ ÿ v�¥ � ÿ y ¤
3 � ¥iv	3 v ��� ¤ · y ÿ ¥83 � ÿ ¤ 3 | ÷ y y y ¤ ÿ 3~ö w
3 � ·�¥iv ·�ö�ö~� � · ÿ ö x � ÿ ¥~¥ � ÷ ù � � � w � � ÿ �~y y ÿ v�y
3 � �4343 3 ¤ x ö<v � ÿ y�¥ y | ÷ � w � w � � ÿ x v y ÿ x v
3 � �4343 ö �ux �~y ¤ ÿ ¥ ¤ y � ÷ }vü � w � � � ÿ � 3 y ÿ ¤ ¥
3 � �43~ö � ¤ ¥<·�ö<· y ÿ v�y � ÿ ¤ y | ÷ y y y � ÿ ¤ 3 w
3 �[xA� 3 x~x ¥iv�ö y ÿ ¥iv y | ÷ y y y � ÿ · x w
3 �[x ¤ x ¥~¥�¥<�<v y ÿ · � ö ÿ ö<v | ÷ y y y ¤ ÿ �~ö w
3 �[x ¥~¥ v � v�¥i· y ÿ 343 y | ÷ y y y ¤ ÿ xA� w
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3 �[x v�¥ ¥iv�� x ¥ � ÿ 3<v v ÿ v�ö � ÷ }vü � w � w � y ÿ x y y ÿ ö x
3 �[x ·~v � ¤ x�x ¥83 ¤ ÿ ¤ ö y � ÷ }vü � w � w � y ÿ �~� y ÿ ¤ �
3 ¤ y � � � ¤ y�¥ ¤ � y ÿ ·	3 y ÿ � 3 | ÷ � � w � ¤ ÿ x � � ÿ y<·
3 ¤ � v�� 3�¥<·�y<· � ÿ ¥iv y ÿ ·�¥ | ÷ � w � � y ÿ � x y ÿ ¤ �
3 ¤ � ö<· � y ¤ 3~ö<· y ÿ 3 ¤ y | ÷ y y y ¥ ÿ ¤~¤ w
3 ¤ � �43 ¤ v�v���¥ v ÿ ¤ · v ÿ x v � ÷ }vü � w � � y ÿ � v y ÿ �[x
3 ¤ �[x ¥ ¥ ¤ ö43~y � ÿ ¤~¤ v ÿ ö43 | ÷65 | ÷ ù � � � w � 3 ÿ y~y y ÿ · ¤
3 ¤~¤~¤ · 3~y~·�¥~¥ y ÿ x · y ÿ · ¤ | ÷ � � w � 3 ÿ · � y ÿ ö~y
3 ¤~¤ 3 � � y~y�¥<�<v y ÿ �43 y | ÷ � w � w � � ÿ v�ö y ÿ �43
3 ¤ ¥iv�¥ ö43�ö � · � ÿ �~y ¤ ÿ � � | ÷65 | ÷ ù � � � w � 3 ÿ 3~ö y ÿ ¤ ·
3 ¤ ¥<ö~y ·�y�¥ x ¥ � ÿ � 3 y | ÷ � w � w � � ÿ � ö y ÿ 3 �
3 ¤ ¥i·�y ö<v�y~�~� ¤ ÿ ·�ö y ÿ y<v � ÷ }vü � w � y y ÿ � x y ÿ 343
3 ¤ ¥i· � � y<· x ¤ ö ¥ ÿ ¥<� y � ÷ }vü � w � w � y ÿ ö x y ÿ �[x
3 ¤ ¥i·�ö xA� ¥ � ö y ÿ 3 x y | ÷ y y y ¤ ÿ v	3 w
3 ¤ ¥<� � �~�~� 3 � · y ÿ ·�y y ÿ v~· | ÷ y y y 3 ÿ v~v w
3 ¤ ¥<�~ö ö ¤ 3�¥83 3 ÿ y � y | ÷65 | ÷ ù � � � w � 3 ÿ ¥ ¤ y ÿ � ö
3 ¤ v�y43 3<v	3 y ÿ ��¥ y | ÷ � w � � � ÿ ¤ � y ÿ 3<v
3 ¤ v ¤ · ·�ö x ö~ö ö ÿ v�ö y ÿ v�y � ÷ }vü � w � w � y ÿ v x y ÿ ¤ �
3 ¤ v��~ö �~y x 3~ö y ÿ ¥ � 3 ÿ 3<· | ÷ y y y � ÿ ¥i· w
3 ¤ v x ¤ �<· ¤ ·	3 ¤ ÿ y�¥ � ÿ ¥<y | ÷ � w � w � � ÿ ¤ y y ÿ ö<v
3 ¤ ö~y~� x ��y<· � � ÿ ¤ ¥ ¤ ÿ y<v | ÷ � w � w � � ÿ y~ö y ÿ ·~·
3 ¤ ö~y~� � ¥<ö���¥<ö ¤ ÿ ·	3 y ÿ ¤ 3 | ÷ � w � w � � ÿ y<v y ÿ ¤ ö
3 ¤ ö �~� � v~v�� � ¤ v ÿ 3<· ö ÿ ¤ v � ÷ ù � � � � ¤ ÿ ¤ � y ÿ 3~�
3 ¤ ö ¤ 3 � ��¥i·~v � ÿ y x y | ÷ � � w � 3 ÿ y43 y ÿ x ö
3 ¤ ö43<v �~� ·�v~v x � ÿ ·�ö ¤ ÿ y~� � ÷ ù � � � � 3 ÿ 3~y y ÿ ¤ x
3 ¤ ö43<v � 3 x v	3~y y ÿ v�¥ y | ÷ y y y � ÿ � � w
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3 ¤ ö�¥~¥ �43 ¤~¤~¤ y ÿ x ¤ 3 ÿ ö x � ÷ ù � � � w � 3 ÿ � ¤ y ÿ v��
3 ¤ ö<v�¥ ö~ö~v~v~v � ÿ ¥ ¤ � ÿ ·	3 | ÷65 | ÷ ù � � � w � 3 ÿ 3~� y ÿ ¥i·
3 ¤ ö<v�¥ � · ¤ v	3 � � ÿ � x y | ÷ � w � � � ÿ ö<· y ÿ ö<v
3 ¤ ö~ö~ö v	3��~y~� y ÿ 3~� 3 ÿ 3 ¤ | ÷ y y y � ÿ � � w
3 ¤ ö~ö~ö ¤ ö ¤ v��43 3 � ÿ y�¥ � y ÿ xA� � ÷ ù � � � y ¤ ÿ y x y ÿ ¤ x
3 ¤ ö<· ¤ 34343�y�¥~¥ y ÿ · x y ÿ ¤ 3 | ÷ � w � � � ÿ ¥<y y ÿ ö~ö
3 ¤ ö<·�� ¤ ��¥~ö~y~y ¤ ÿ �~� · ÿ y�¥ | ÷ � w � � y ÿ x~x y ÿ ö43
3 ¤ ö x 3 ¤ ¥<ö�¥iv � ¤ ¥ ÿ ö~� � ¤ ÿ y x � ÷ ù � � � w � ¤ ÿ ¤ y y ÿ ¤ 3
3 ¤ · � 3 � v � ¤~¤ y y ÿ � ¤ ¤ ÿ y~� | ÷ � w � � y ÿ x~x y ÿ ·�y
3 ¤ · ¤ v �~� ¤ ö~y y ÿ ö<v y | ÷ � w � w � � ÿ v�¥ y ÿ · x
3 ¤ ·	3 � ¤ x ö ¤ �<v y ÿ ö � y ÿ ¥<y | ÷ y y y � ÿ v � w
3 ¤ ·	3<· � � ¤ y x · � ÿ 3 ¤ y ÿ · � | ÷ ù � � � � 3 ÿ ·�ö y ÿ ¤ 3
3 ¤ ·	3<· ¤ ¥ ¤ � 3 � y ÿ v�y v ÿ � ö | ÷ y y y ¤ ÿ ·�ö w
3 ¤ ·�¥<ö � y~y~· ¤ x y ÿ ·�¥ � y ÿ ¤~¤ | ÷ y y y ¤ ÿ � ¤ w
3 ¤ ·�¥<ö � 3<·N3<·	3 y ÿ 3~� ¤ ÿ ¤ ö | ÷ y y y � ÿ ¤ ¥ w
3 ¤ ·��<v ¤ y~��ö x ö y ÿ 3 � ¤ ÿ v�¥ | ÷ y y y 3 ÿ y � w
3 ¤ � ¤ y ¥<���~�~y � ÿ �<v y ÿ ¤ · � ÷ }vü � w � � � ÿ y � y ÿ ¤ ö
3 ¤ � ¤ 3 ¤ �~� ¤ · x � ÿ ö<· y ÿ ¥~¥ | ÷ ù � � � � 3 ÿ ¤ 3 y ÿ v x
3 ¤ �43~ö �[x ¤ � ö43 ö ÿ ö~� ¥ ÿ · x � ÷ }vü � w � w � y ÿ 343 y ÿ ¤ ¥
3 ¤ �~ö ¤ � y<· ¤ y~� � ÿ ¥ x y ÿ �~� | ÷ ù � � � w � 3 ÿ ¥<y y ÿ ·�y
3 ¤ �~ö~� � v�y � ö<· ¥ ÿ x · y ÿ y43 � ÷ ù � � � � 3 ÿ � ö y ÿ ¤ v
3 ¤ �<· � � � � 3<·	3 y ÿ x 3 � ÿ � v | ÷ � � w � 3 ÿ �~� � ÿ y~y
3 ¤ x y<· ¥ � � x ¤ y ÿ ·�ö y ÿ ¤ ¥ | ÷ � w � w � � ÿ ¤ x y ÿ ö43
3 ¤ x y<· ¤ 3 x y<v�y ¤ ÿ ö~� � ÿ � � | ÷ � w � � y ÿ ö�¥ y ÿ � ¥
3 ¤ xA� y ¥ ¤ ¥<�43 x ÿ ¤ � x ÿ ·�y � ÷ }vü � w � w � y ÿ ¥iv y ÿ 3<·
3 ¤ x v � � ¤ y � ö~ö y ÿ � � y | ÷ � w � w � � ÿ 3<v y ÿ v�ö
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3	3~y~y43 �~�~� 3 ¤ 3 � ÿ v � � ÿ ¥ x | ÷ � w � � � ÿ ö~� y ÿ � ¤
3	3~y~y~ö � 3�¥ �[x y ¤ ÿ y~ö y ÿ y x | ÷ � w � w � � ÿ ¥~¥ y ÿ ö~y
3	3~y43<v ö~���<·�y ¤ ÿ ö<· y � ÷ ù � � � w � 3 ÿ v ¤ y ÿ ¤ �
3	3~y~�~ö x y ¤ x~x 343 ÿ y~� y ÿ y~� � ÷ ù � � � y � ÿ v~v y ÿ 3<·
3	3 �~�[x ¤ ö	3 x~x � ÿ x 3 y � ÷ }vü � w � w � y ÿ x � y ÿ ¤ �
3	3 � ¥iv ·�v~v	3 y ÿ ¥<� y | ÷ y y y � ÿ · x w
3	3 � v�ö �~� ¤ �~y y ÿ x~x y | ÷ � w � w � � ÿ ¥iv y ÿ · �
3	3 � ö<v ·���¥ ¤ ¥ y ÿ v�ö y | ÷ y y y ¤ ÿ v � w
3	3 � ·�� � ¤ y~v�¥<ö y ÿ 3~ö y ÿ v ¤ | ÷ y y y 3 ÿ �<· w
3	3 � � � ¤ 3~��y ¤ 3 y ÿ x · y ÿ 3 x | ÷ � w � w � � ÿ ·�y y ÿ x ·
3	3 ¤ ö~� ¤ ö � 3~ö � � ÿ · � y ÿ y~� | ÷ ù � � � w � 3 ÿ ��¥ y ÿ �[x
3	3 ¤ �~y x 3 � �~ö y ÿ �43 y � ÷ }vü � w � � � ÿ · x y ÿ ö ¤
3	3 ¤ �~y � 3 � ö~y~ö y ÿ 3~� y | ÷ y y y � ÿ x ¥ w
3	3 ¤ x · ·~v�y<v x v ÿ v�¥ y � ÷ ù � � � w � ¤ ÿ ö�¥ y ÿ ¥ ¤
3	343~y~y ¥~ö~y~ö � ÿ y<v y ÿ ¥<ö | ÷ � � w � 3 ÿ 3<· y ÿ x ¤
3	343~y~y �~� ¤ ·	3<v y ÿ ¥ ¤ y ÿ y~� | ÷ y y y � ÿ xA� w
3	343~y~y � 343 ¤ x ¤ y ÿ ö ¤ y | ÷ y y y � ÿ ¥83 w
3	343~y~y ¤ ¥<ö � ·~v ¤ ÿ ö<v y � ÷ }vü � w � � y ÿ · x y ÿ ¤ v
3	343~ö x ö ¤ � ¤ ö � ÿ y~ö y ÿ xA� | ÷ � � w � ¤ ÿ ¥i· y ÿ x~x
3	3�¥<y<v ¤ v�¥�¥<ö~� y ÿ ¥ x y ÿ x 3 | ÷ y y y � ÿ ¤~¤ w
3	3�¥<ö � � ·�y�¥ � 3 ö ÿ v~v y ÿ v�¥ � ÷ }vü � w � � y ÿ v�ö y ÿ ¤ ¥
3	3�¥ x ¤ ¤ � �~v � 3 3 ÿ y<· y | ÷ ù � � � � 3 ÿ 3<v y ÿ � ·
3	3<v�y~� ·�ö ¤~¤ y y ÿ v ¤ y ÿ �~� | ÷ y y y 3 ÿ 3<· w
3	3<v �~� ¤ · ¤ � y�¥ � ÿ ö~ö y ÿ ¤ � | ÷ � w � w � � ÿ y~y y ÿ ¤ 3
3	3~ö ¤ · � y��<v~v � ÿ x ¥ y ÿ y~� | ÷65 | ÷ ù � � � w � ¤ ÿ x v y ÿ ·~v
3	3~ö~ö~� �[x~x ·~v � y ÿ ö ¤ y | ÷ � w � y � ÿ x ¤ � ÿ y<v÷ ¿4O87#PQO9[�RTS1¿	O�O�RH�97@U�: ù R
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3	3~ö~ö~� ¤ y�¥~�~ö<· �~� ÿ x ¤ � ÿ � x � ÷ }vü � w � w � � ÿ y ¤ y ÿ ¥i·
3	3~ö x ¤ ¥ ¤ y xA� v ÿ ·~· v ÿ ¥<ö � ÷ ù � � � w � ¤ ÿ � ö y ÿ ¥ x
3	3<· � y � y�¥~y43~y ¤ ÿ y43 y ÿ ·	3 � ÷ }vü � w � � � ÿ v�� y ÿ v~·
3	3<· � y � ¤ � ¤ �~ö y ÿ ¥<y y | ÷ y y y ¤ ÿ �[x w
3	3<· � y ¤ y~y�¥<� ¤ y ÿ v ¤ y | ÷ y y y � ÿ ·�� w
3	3<· � ö ¤ y<v x y<v � · ÿ ö<v y ÿ ö~� � ÷ }vü � w � y y ÿ v~· y ÿ 3<·
3	3<· �[x 3 x ¥<y � � ÿ v x y ÿ v�¥ � ÷ ù � � � � 3 ÿ ö x y ÿ ¤ �
3	3<· ¤ x � y~��� x v · ÿ x ö y ÿ y<· � ÷ }vü � w � w � y ÿ ¥<y y ÿ ¤ �
3	3<·	3 ¤ � ö<v � �~� y ÿ ¥ x y ÿ 3�¥ | ÷ y y y ¥ ÿ y~ö w
3	3<·~v�ö ¤ ·�· ¤ y 3 ÿ y~ö y ÿ 3~� | ÷ ù � � � w � 3 ÿ ¥<� y ÿ � 3
3	3<·�� ¤ � ¥83 xA� ¥ y ÿ v~v y | ÷ y y y ¥ ÿ ¤ � w
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bdcTe ��f ÷hg :NS t P,ikjmloànRToTf�}@7qpqi g fmr g8s pqPQj�f øtRTpuf ¨ W l 34v	3 ¡ c x c ¥ ¢ f
b ¤ etw fxry:	[�zQP{l|:�zQRu7q7qRToh7Â¿�7 g R z [�oq}�P,O�~4RuO ÷ ¿4O���RTo�RTO�iuRZ¿	OHo#:	S�P�¿8:	i�7#P � P�7 s lS}�RTiTRu��}�RToTl c x 3~y f
b 3 e ��f ÷hg :NS t P,ikjml��@:N7q[�oqR ¨ B � l 3 c ¤k¡ c x 3 ¤ ¢ f
b ¥ e �6f | RTo���P�ln�!fxr g8s puf Z�Z l c ö c ¡ c x 3�¥ ¢ f
b v e £ f���[�j�: t :�l�r�oÂ¿9i	fmr g8s pTf {�:N7 g f��Ð¿9i	f��4:	U�f ¨ X l ¥8v ¡ c x 3<v ¢ f
b ö e �Af��.:	j�:N7k:�:	O�S z fx��O�¿4[�R	l�r�oÂ¿4~�f z g R�¿�f�r g8s pTf ¨ l c ¥83 ¡ c x ¥<ö ¢ f
b · e | f � RTPQO�RTp�:NO�S ÷ fm��f ÷ ¿ t :	O�l�r g�s puf � R � f � B l v43~y ¡ c x v	3 ¢ f
b v e | f � RTPQO�RTp�:NO�S ÷ fm��f ÷ ¿ t :	O�l��.iTPQRTO�iuR ¨ B � l c y43 ¡ c x v�ö ¢ f
b x e Ñ@fmr$¿4O87#Rui�¿4o � ¿�lh�Ð¿ � fAr g8s pTf �~� z r X l c · ¤k¡ c x v	v ¢ f
bdc y e {�f�øv¿4zQS g :	}�RToulx��f�ø�o�¿.SAÎTP,O�pTlx:	O�Saõ�f w fm�.[�O s :NoTl�r g8s pTf � R � f ¨i� � l c y c v ¡ c x v	v ¢ f
bdc4cTe � fmryf | R s O���:	O�:	O�S?{�f�øtRTzQz w {�:	O�O�l!r g8s pTf � R � f ¨i� � l c x 3 ¡ c x vNv ¢ f
bdc ¤ e ÷ fm�%fm�IRuR	l z f�}�fm:	��S���:	O�~�lnr g8s pTf � R � f ¨i� V l c ö~· c ¡ c x v~· ¢ f
bdc 3 e � f�}t: � PQp�:	O�Sa}�fm�Af £ :	oq��RTouloÑh[�zQz{fAõ���f�r g8s pTf<�Ð¿9i	f � l�¤ c · ¡ c x v x ¢ f
bdc ¥ e {�f��9i g t :	o�7 Î	lhr g�s puf � R � fm�2Ru7�7�f � l 3~y~ö ¡ c x ö~y ¢ f
bdc v e ø�fY}t:	O�} s CHW�@�I�d lnr g8s pTf � R � fm�2Ru7q7Tf � l 3~ö ¡ c x ö ¤ ¢ f
bdc ö e �!f�{�:Nj9P�l�{�fm��:	j�:	~8: t :.lm:	O�S��Af���:	j�:N7#:�lnr�oÂ¿4~�f z g R�¿�fAr g8s pTf BmZ l v<·�y ¡ c x ö ¤ ¢ f
bdc · e ÷ f»à�fYõ@i g :	o CHWN@�I�d lnr g�s puf<�2Ru7�7�f ¨ Z l c x ö ¡ c x ö<v ¢ f
bdc v e | f � RTPQO�RTp CHWN@�I�d lnr g8s puf � R � fm�2Ru7�7�f ¨ V l ¥ ¤ x ¡ c x ö<v ¢ f
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bdc x e � f�}t: � PQpTlnr g8s pTf � R � fm�IR�7q7Tf ¨ B l 3~y	3 ¡ c x ö�¥ ¢ f
b ¤ y e � f�}t: � PQpTlY}�fx�Af £ :	o���RuoTlx:NO�S�¤�f ÷ f £ ¿	¥A��:	O<lnr g8s pTf � R � fm�2Ru7�7�f B � l c ¤ y<v ¡ c x ö4v ¢ f
b ¤ cTe Ñ@f z f ÷ zQR � RTz¦:NO�S CHWN@�I�d l2õ@p�7#o�¿4U g8s pTf ��f � � W l v�y~v ¡ c x~x v ¢ f
b ¤~¤ e Ñ@fmr$¿4O87#Rui�¿4o � ¿�lh�Ð¿ � fAr g8s pTf �~� z r BmW l x v�¥ ¡ c x ö4v ¢ f
b ¤ 3 e Ñ@fmr$¿4O87#Rui�¿4o � ¿�:NO�Scà�f�ø�o�P,}È¿ � l|r g8s pTfA�2Ru7�7�f ��BmW l ¥ x 3 ¡ c x ö x ¢ f
b ¤ ¥ e ø�:	oq~4:	��Ruz,zQR���Ru[�7#o�P,O�¿�l | f���f £ :	pqRuo�7 CHW�@�I�d lnr g8s pTfA�2Ru7q7Tf � � W l c 34v ¡ c x ·	3 ¢ f
b ¤ v e z f���f £ :	P,O�Rup CHW�@�I�d lnr g8s pTf � R � fm�IR�7q7Tf W<X l c x v~ö ¡ c x v~ö ¢ f
b ¤ ö e ¤nõn{�� ô�¤nõ@�­}n�6lm¤�f��Af £ PQo#:N7#: CHW�@�I�d lnr g8s pTf��2Ru7q7Tf ��B � V l ¥ c ö ¡ c x v	v ¢ f
b ¤ · e ¤nõn{�� ô�¤nõ@�­}n� w ���klm¤�fx�Af £ PQo#:N7#: CHW�@�I�d lnr g8s pTf � R � fm�2R�7q7�f W � l c ö ¡ c x v x ¢ f
b ¤ v e �á�nr ÷ ôt���ìõ­Ñ�ô � õ z � ôt����l M �@
H§©¨qª�«H¨#�@ª � B ��� V.¨ � V ¨ ¡°¤ y�y<v ¢ l g RuU w R���¬ y<v c4c y ¤ · f
b ¤ x e {��­�­ô��Al�ryfYõ@S�:	��p�¿4O CHW�@�I�d lnr g8s pTf � R � f � X � l y<· ¤ y~y ¤
¡�¤ y~y~ö ¢ l g RuU w R��x¬ y<v c ¤ y	3~ö f
b 3~y e {�f�Ñ�RT[�7 g R	l�r g�s p�P,iTp � RTUÈ¿4o�7qp � X�V l c y<v ¡�¤ y~y43 ¢ f
b 3 cTe | fbÑ%¿9R g �®:	O�S¯ryf àb¿4~4RTz�l�° >V9[ZH]°RTZä;q7%±�@�ZTZH]³²�C�´:CH=VWEµH]³¶b;[Zk·6¸8¶�KH¹�K�]XW�]°;�¶ ¡ ÷ :	��}�o�P,S�~4R

ù*O�P � RToqp�PQ7 s r�oqRupqpul c x~x ¤ ¢ f
b 3 ¤ e z g Rº�á��r ÷ ¿4zQz¦:	}È¿4oq:N7#P�¿4O�p�:NO�S»7 g R¼�á�nr ��z,RTi�7#o�¿ t R�:Nj w ¿4o�j9PQO�~ øtoÂ¿	[�U�lh��f�}�oqRupqpul

¤ y�y c l½:	p�oqRTUÈ¿4o�7#RTSK:N7�7 g R©¾@¾a��O87#RuoqOx:N7qP�¿4O�:	z�� s ��UÈ¿4pqPQ[��Í¿4OK�2RTU�7Â¿4O¿:	O�S¿r g ¿	7Â¿4O
��O87#Ruo#:	i�7#P�¿4O�p*:N7 £ PQ~ g ��O�RTo�~ s l � ¿4��RNl��L7k:Nz s f

b 343 e {�fm¤v¿4}�: s :	p g Py:NO�S z f�{�:	pqj�: t :.l�r�o�¿4~�f z g R�¿4oTfmr g8s pTf �b� l ö~v ¤k¡ c x ·N3 ¢ f
b 3�¥ e ��f w ¿4zQ��RuO�p�7qRTP,O<lnr g8s pTf � R � f ��¨ X l�¤ 3~ö x ¡ c x ·	v ¢ f
b 3<v e �Afmr�f�{�P,j g RuR � :	O�S'�AfAõ�f���[�f�l��Ð¿ � f���fm�*[�iTz�fxr g8s puf � B l x c 3 ¡ c x v<v ¢ f
b 3~ö e �6fm�2P,p�P{l»õ�f�{�:	o�oÂ¿4O�RNlm:	O�Sa}�f�{&¿4O87#:	O�P,OM¿�lnr g�s puf � R � f��2Ru7�7�f ZmV l c4c ö~ö ¡�¤ y~y~y ¢ f
b 3<· e à�fAÑÀ:Noq~4RuoTlA��fAø�f9�2R�:	o�O�RTS�l��Af.r!:	j � :	p#:.l�:	O�S z fA��f w RTP,zQRToulIr g8s pTf � R � f��2Ru7�7�f ZmB lA¤ ö�¥~y

¡ c x~x~x ¢ f
b 34v e �%f»õ@o�jN:NO�P wÁ£ :	��RTS�l��AfY}�PQ��¿4UÈ¿4[�z�¿4pTlSø�f � f»} � :	z,P�l�:NO�Sa��f�{�:	o�i g wq� [�pqp�RTzQz{l�r g8s pTf � R � f

� WmV l y ¤ ¥<y43 ¤
¡°¤ y~y ¤ ¢ l g RTU w U g ¬ x v c4c ¥~¥8v f
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b 3 x e õ�f��97#o�[���P,:�:	O�S | fAà@P,pqpq:	O�P�l�¡°¤ y~y�ö ¢ l g RTU w U g ¬ y�ö~y~ö~y<v�¥ f
b ¥<y e � f���f {&¿ g :NUx:N7#oq:�:	O�S?õ�f���f<�9��PQoqO�¿ � l�õ@O�O�f � R � fA��[�iTz{f�ry:	o�7Tf<�9iTP{f VmW l v�ö x ¡°¤ y~y�ö ¢ lg RuU w U g ¬ y~ö~y	3 c4c v f
b ¥ cTe à�fm��¿	}x:	p g R � CHWN@�I�d lnr g8s pTf��2Ru7�7�f � � W � l�¤~¤ · ¡ c x~x~x ¢ f
b ¥ ¤ e ÷ fm¤to#:N[�p CHW�@�I�d ln�*[�iTzQR�:	o�r g8s pqP,iup�Á X�B ¨ l ÷ v	343 ¡°¤ y~y43 ¢ f
b ¥83 etw f w {�f���:¾¿ CHWN@�I�d l^�Ã¿4[�o�Ox:	z�¿	�!r g8s p�P,iup�ø ��� l c 5 ¡°¤ y~y�ö ¢ f
b ¥~¥ e ¤nõ zg� �­��l�ø�fY}�oqR���zQP,O�l|��[�iuz{fmr g8s puf�rno�¿.iNf��.[�U�U�z{f ¨<� V lY¤ ö43 ¡°¤ y�y<v ¢ f
b ¥iv e ¤�fYõ@p�p#:	��:	~8:NO CHWN@�I�d lnr g8s puf � R � f � V � l ö~y~ö<v ¡ c x~x ö ¢ f
b ¥<ö e õ@�©�nr £ l � fYÑÀ:	oq:N7#R CHWN@�I�d lo��[�oTfmr g8s pTf ��f M B l 3 x v ¡ c x�x v ¢ f
b ¥i· etw {aõ@ryl:}�f���f%�.U�RTo�~4RTz CHW?@�I�d l õ�p�7qoÂ¿4U g8s pTf���f��.[�U�U�z{f ¨ X � l 3<·�· ¡�¤ y~y<· ¢ l�:	p�7qoÂ¿ w

U g ¬ y~ö~y43�¥~¥ x f
b ¥8v e ��f�ÑÀ: g i�:	zQz{lSõ�f��.RuoqRTO�RTz,zQP{l�:	O�S��Af�ÑÀ:	p�[�l2õ@p�7#oÂ¿	U g8s puf ��f WmB ¨ lx� v<v ¡°¤ y�y<v ¢ f
b ¥ x e ��f�ÑÀ: g i�:	zQz2:	O�Scõ�fx�.RTo�RTO�Ruz,z,P�l�õ@p�7#o�¿4U g8s pTfb��f W�BmW l v	3�y ¡�¤ y~y<v ¢ f
b v�y e �Af�}�Ru~4z G ��O�O�¿9iTRuO87#P CHWN@�I�d l2õ@p�7qoÂ¿�fmr g8s pTf X l ·~· ¡ c x�x · ¢ f
b v cTe Ñ@f���fm:NO�Sa{�f £ fmr�P,O�pÂ¿4O�O�R�:	[�z�7�lnr g8s pTf � R � fm�2R�7q7�f � B l c ¤ c 3~y c ¡�¤ y~y�¥ ¢ f
b v ¤ e ønõ��I�á�|¾�l w f £ :N��U�RTz CHWN@�I�d lnr g8s puf��IR�7q7Tf � ��� X l c ¤ · f
b v	3 e �Sõ�øh�6l^��fn��f�õ�}AS�[�o#:	p g PQ7Â¿ � CHW:@�I�d ll��fo���.U�f z g R�¿4oTfnr g8s pTf � V l c v c ¡�¤ y~y ¤ ¢ l�:	p�7qoÂ¿ w

U g ¬ y ¤ y�¥ ¤ ¥iv f
b v�¥ e ø���ô�l�{�fYõ�zQ7q��:	O�O CHWN@�I�d lnr g8s puf��IR�7q7Tf ��W ¨ W l c ·�¥ ¡�¤ y~y<v ¢ f
b v~v e ¤nõn{�� ô�¤nõ@�­}n�6l���f | [�j�[�Sx: CHWN@�I�d lnr g8s pTf � R � f��2Ru7q7Tf XmX l c ö4v43 ¡ c x~x ö ¢ f
b v�ö e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l»��f £ ¿4pq:	j�: CHWN@�I�d lnr g8s puf � R � f � X � l c4c ¤ y�y c ¡°¤ y�y~ö ¢ f
b v~· e ���­ô ÷ ¿4zQz¦:	}È¿4o#:�7#P�¿	O�lVÑ@fYõ g :Noq��P,� CHW�@�I�d lnr g8s pTf � R � f M X�B l y<v~v�v�y ¤k¡°¤ y�y<v ¢ f
b v	v e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l��Af | [�j�[�Sx: CHW�@�I�d lnr g8s pqPQiTp��IR�7q7qRToqp ��V ��� l c · x ¡°¤ y�y ¤ ¢ f
b v x e ¤�:	���ìõ��­}�lY��fm� g PQo#:	P�l���[�iuz{fxr g8s pTfAr�oÂ¿9i	fm�.[�U�U�z{f ¨�¨ Z l c v ¡°¤ y�y43 ¢ f
b ö~y e ¤�:	���ìõ��­}�l z fAõ�o#:	j�P CHW^@�I�d l!r g8s pTf � R � fx�2Ru7�7�f �»� l y4v c v�y c ¡°¤ y~y<v ¢ l g RuU w R���¬ y�¥<y~ö�y43<v f
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b ö cTe {�fYõ�UK¿	z,z�¿	O�P�¿ CHWN@�I�d lo��[�oTfmr g8s pTf ��f M BAX l 3	3 c ¡°¤ y�y43 ¢ l g RTU w RH��¬ y43�y c y c · f
b ö ¤ e z fm¤�:�Â�P�7k:�:	O�S���f z ¿	7qpq[�j�:�l � R � f�{&¿9S�fmr g�s puf X � l v<v ¡°¤ y~y c ¢ f
b ö43 e z f�¤�foø�:	PQpqpqRuo�:	O�Sf{�f £ ¿4O�S�:�l�õ@O�O<f � R � f���[�iuz{f�ry:	o�7Tfn�.iuP{f VmB l c v	3 ¡�¤ y~y ¤ ¢ l g RTU w

U g ¬ y ¤ y43 ¤ · ¤.f
b ö�¥ e ø�fV}�fAÑÀ:NoqoTl z f.¤�fSø�:	P,p�pqRuoTl.ryf.�IPQUx:	o�P{l9�Af � ¿	}�}�P,O�pTl.:	O�S z f��97k:NO�R � lyr g8s pTf � R � f � X � l

y ¤ 3~y~y~ö ¡�¤ y~y�¥ ¢ lx:	p�7#oÂ¿ w U g ¬ y�¥<y43~ö	3~y f
b ö<v e �Ð¿	[�Sx:	O?¤.l���f z g o�¿4O CHW�@�I�d ln�*[�iTz�fx��O�p�7qoTf�{�R�7 g f�Á BmZ � l ö�¥ ¤k¡ c x v x ¢ f
b ö~ö e �Ð¿	[�Sx:	Oc¤.l»{�f ÷ fx��:	O�i g R�Î CHW�@�I�d l�r g�s puf � R � f � W�Z l c4c 3~y~y�¥ ¡°¤ y~y43 ¢ l g RuU w R���¬ y43~y<·�y~ö x f
b ö<· e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l���f^õ@p g P,R CHWM@�I�d lÃr g8s puf � R � fh�2R�7q7�f ��� l c y c v~y c ¡°¤ y~y�¥ ¢ l g RTU w

R��x¬ y�¥<y�¥<y	3�¥ f
b ö4v e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l���fDõ@p g P,R CHW&@�I�d l r g�s puf � R � f � X ¨ l c4c ¤ y~y<v ¡�¤ y~y<v ¢ l g RTU w

R��x¬ y<v�y c y�ö�¥ f
b ö x e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l���f £ ¿	p#:	j�: CHW?@�I�d l r g8s puf � R � f � X � l y43 ¤ y�y ¤*¡�¤ y~y~ö ¢ l g RTU w

R��x¬ y~ö~y�¥<y c4c f
b ·�y e �.[�UARuo w ¤�:	��P�¿	jN:NO�S�R	l�¤�fgõ�}AR CHWm@�I�d l®r g8s pTf � R � f@�2Ru7�7�f � X l c · c v~y c ¡�¤ y~y~ö ¢ l g RTU w

R��x¬ y~ö~y<·�y~v x f
b · cTe ¤L¤	¤�lm�Af £ fYõ g O CHWN@�I�d lnr g8s pTf��2Ru7�7�f ��V ¨�¨ l c ·	v ¡°¤ y~y c ¢ l g RTU w RH��¬ y c y43~y~y c f
b · ¤ e ¤L¤	¤�l�{�f £ fYõ g O CHWN@�I�d lnr g8s pTf � R � f � X � l y~· ¤ y~y43 ¡�¤ y~y~ö ¢ l g RuU w R���¬ y~ö~y~ö�y43 ¤.f
b ·	3 e ¤L¤	¤�l�{�f £ fYõ g O CHWN@�I�d lnr g8s pTf � R � fm�2Ru7q7Tf ��� l y<v c v~y c ¡°¤ y~y�¥ ¢ l g RTU w RH��¬ y�¥<y ¤ y c · f
b ·�¥ e {��­�­ô��Al~}�f�ø�f�{�P,i g RT:	z CHW©@�I�d l�r g8s pTf � R � f4�2Ru7�7�f � X l c x c v~y c ¡�¤ y~y~ö ¢ l g RuU w R���¬ y~ö~y<·�y4v4v f
b ·~v e ¤L¤	¤�lY�6fYõ@zQP,[ CHWN@�I�d lnr g�s puf � R � fm�2Ru7�7�f �»� l y4v c v~y ¤
¡°¤ y~y~v ¢ l g RTU w RH��¬ y�¥ c4c y434v f
b ·�ö e ôtro� � õ�l � fYõ�i � [x:N��o�RTS�Sx: CHW�@�I�d l�¡�¤ y~y~ö ¢ l g RTU w RH��¬ y~ö c	c y ¤ 3 f
b ·~· e z ¤	¤�l���f £ : s :N7Â¿�l���[�iuz{fxr g8s pTf�r�oÂ¿9i	f��.[�U�U�z{f ¨<� � l�¤ ö x ¡�¤ y~y<v ¢ f
b ·	v e �­ô � õ�l }�fx�Af»õ s o�RTp CHW�@�I�d l�¡�¤ y~y�¥ ¢ l g RuU w R��x¬ y<v�y43~y~v	3 f
b · x e �����_}�l ÷ fYõÀ7 g :	O�:	pqp�¿4UK¿	[�z�¿4p CHWN@�I�d ln��[�iuz{f���O�p�7#ouf�{�Ru7 g f�Á � Z�Z l c ¥ x ¡ c x~x · ¢ f
b v~y e �����_}�lYõ�f»õ�~4[�P,z,:	o CHWN@�I�d lnr g�s puf � R � f�} W � l c	c ¤ y~y<· ¡�¤ y~y c ¢ f
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b v cTe ¤nõ � {?�n��l�Ñ@fAõ@oq��}�oq[�p�7#Ruo CHW�@�I�d l�r g8s puf � R � f�} WmV l c	c ¤ y~y c ¡�¤ y~y ¤ ¢ f
b v ¤ e Ñ�ù­øL�!��l�Ñ@fYõ@i g j�:	o CHWN@�I�d ln��[�iuz,RT:	o*r g8s pqPQiTp � � �Y� l v�y43 ¡ c x~x v ¢ f
b v43 e õ�f��97#o�[���P,:�l�r g8s pqP,iup@�2R�7q7#Ruoqp ��V ��� l x c ¡�¤ y~y ¤ ¢ f
b v�¥ e ��f�Ñ@f�ø�fYÑÀ:	o�RTO�}È¿4P,�Ä:	O�S?��fx� s j�jNRTO�lhr g8s pqPQiTp��2Ru7q7qRTo�p ��V �»� l c y~ö ¡°¤ y~y ¤ ¢ f
b v<v e {�PQO�P±Ñ�¿Ð¿8�_�6l5õ�f�õ�f5õ@~4[�PQz¦:	o w õ�oqR � :	z�¿ CHWL@�I�d lºr g�s puf � R � f|�IR�7q7Tf � Z l^¤ 3 c v~y c ¡°¤ y~y~· ¢ l

:	o�¾�P � � y<·�y�¥ f c v�y~y b g RTU w RH� e f
b v~ö e {�f��S¿4oqRuz{l^��fmr g8s puf ÷ ¿4O��­f��.RuoTf ��� l 3 ¤ y ¡°¤ y�y~ö ¢ l g RTU w RH��¬ y�ö~y ¤ y c v f
b v<· e {�PQO�P±Ñ�¿Ð¿8�_�6ln{�fLô�f w :	pqikj¾¿�l ��[�iuz{f�r g8s pTf%r�oÂ¿9i	f%�.[�U�U�z{f ¨ V � l · x ¡°¤ y~y~ö ¢ l g RTU w

R��x¬ y~ö~y ¤ y~v c f
b v4v e �*[�{��kl ��f £ s z,RuO CHW�@�I�d l���O87#RuoqOx:Nzy�*[�{�� � RuUK¿4o�7:¡°¤ y�y43 ¢ f
b v x e �*[�{��kl ��f £ s z,RuO CHW�@�I�d l���O87#RuoqOx:Nzy�*[�{�� � RuUK¿4o�7 § ��ÅÃÆ ¨#��¨0BmZmV ¡ c x~x · ¢ f
b x y e {��­�­ô��Aln��O�7qRTo�Ox:	z���[�{�� � RTUÈ¿4o�7 § ��ÅÃÆ ¨#Ç|¨ ��� X ¡ c x~x v ¢ f
b x cTe r�fYõ@Sx:	��pÂ¿	O CHWN@�I�d ln��[�iuz{f���O�p�7#o�[���f�{�Ru7 g fmÁ VmV�W l c4c x ¡°¤ y~y�ö ¢ f
b x ¤ e {��­�­ô��Al�ryfYõ@S�:	��p�¿4O CHW�@�I�d lnr g8s pTf � R � f � X�V l y x ¤ y~y43 ¡�¤ y~y<· ¢ l g RuU w R��x¬ y<·�y c y�¥iv f
b x 3 e õ�f�Ñ@fmryRuoqRTPQo#:�R��Ð¿4[�pq:�l | � � {��­�áõ­Ñ wÁzg£ ���.��� w ¤ y~y<v w ö<· f
b x ¥ e õ�f�Ñhz¦:	jNR	l | � � {��­�ìõ�Ñ w´zg£ ���.��� w ¤ y~y<v w ·~· f
b x v e {��­�­ô�� ÷ ¿4z,z,:	}K¿	o#:N7qP�¿4O�lÉÈ >YCH±©Ê#´�ËhÌÍË<Î�ÏÁIÐ]³¶bC©Ì ;q7�WEÐ^@	µTCKÑ Z[C�µ�Ò Z�±�@	¶Y=A@�I�ÓÕÔgCHIJC`@�Z[C

Ô�Ö<d,¸9× l�¤ y�y<· f
b x ö e ÷ fm��f | f £ ¿ t iuoÂ¿	�³7Tl | � � {��­�ìõ�Ñ wÁzg£ ���.��� w ¤ y~y�¥ w · c f
b x · e ÷ fYõ�O�S�oqR�¿4UÈ¿4[�z,[�p CHWN@�I�d l^{��­�­ô%��7#Rui g O�PQi�:	zIO�¿	7qR § ��ÅÃÆ ¨ Á § Á ¨ ���Y� ¡ c x~x�x ¢ f
b x v e � f £ :N7qi g RToul�{��­��ô���7#RTi g O�P,iT:	z2O�¿	7qR § �yÅÃÆ ¨uØ ÆuÅ ¨ � X�Z ¡ c x~x�x ¢ f
b x~x e ¤�fm�I:	O�~ CHWN@�I�d ln��[�iuz{f���O�p�7#o�[���f�{�Ru7 g fAÁ V � V l v<v ¤k¡�¤ y~y<v ¢ f
bdc y~y e �AfYõ �i� :Nj9[���¿ � CHWN@�I�d ln��[�iuz{f���O�p�7#o�[���f�{�Ru7 g fmÁ V � V l c ¥iv ¡�¤ y~y<v ¢ f
bdc y cTe ��f�ô�z,P � Ruo CHW�@�I�d l��q�o�o� z oq:	O�pufm��[�iuz{fm�.iuP{f V ¨ l�¤ c x 3 ¡�¤ y~y43 ¢ f
bdc y ¤ e õ�f��Af z f�Ñhz¦:Nj	R	l^{��­��ô��©7qRTi g O�PQi�:	z2OM¿	7#R ÅÃÆ §ÚÙ�Ø�¨ >á�2Û ¨ ¨ VmWAX ¡�¤ y~y~ö ¢ f



�D� D!  � �N�m
���¡y¢A£ ¨ Z

bdc y43 e � f�Ñhoq[�O�:	O�S | f � :	S�RT��:	j	RuoqpTl��*[�iTz�f���O�p�7Tf�{�Ru7 g Á � Z � l v c ¡ c x�x · ¢ f
bdc y�¥ e z fm�*P,i g ¿4zQz,pulo{��­��ô��c}�õ*ÜÝO�¿	7#RO¡�¤ y~y c ¢ f
bdc y<v e �6f�ø�:	����:�l � f £ RTzQ��l � fY�Ã¿ g O�p�¿4O�lm:	O�Sa��fAà@z,PQpqpqPQS�RTpul�Þ CTZH]�U	¶ ° @�W�WqC�µ0¶AZTÓ�¹�IJC�ßäC�¶YWXZM;q7

ÔgCH=<Z�@8à�IJC�Ë�à�áuCTRHW�ËÀµ�]°C�¶YWÁC`K�Ì ;q7�WEÐ^@	µTC ¡�õ�S�S�PQpÂ¿4O w w RupqzQR s l c x~x v ¢ f
bdc y~ö e �6f�ÑhRT:	z,z�lo{��­��ô���7#Rui g O�P,iT:	z2O�¿	7qR § ��ÅÝÆ ¨�âH�t§H¨ ¨i� Z � ¡°¤ y�y<v ¢ f
bdc y<· e {��­�­ô�� ÷ ¿4zQz¦:	}È¿4o#:�7#P�¿	O�l�{��­��ô��H7qRTi g O�P,i�:Nz2O�¿	7#R § �yÅÃÆ ¨uâ��t§©¨ ¨i� � X ¡°¤ y~y�¥ ¢ f
bdc y4v e ��fmr�f�ôti g ¿8:�l^{��­�­ô%�H7#Rui g O�P,iT:	z2O�¿	7qR ÅÝÆ §¯Ù�ØA¨ >©��Û ¨ ¨�¨ VmW ¡°¤ y�y<v ¢ f
bdc y x e }�f5ø�f©{�P,i g :NRTz CHWn@�I�d lk{��­��ô��ã7#Rui g O�PQi�:	znO�¿	7qR ÅÃÆ §¯Ù�Ø�¨ >©�2Û ¨ ¨V� W<X ¡�¤ y~y~ö ¢ l z ¿�}�R

p�[�}���PQ7q7qRTSH7z¿���[�iTz{f���O�p�7qoTf�{�R�7 g f�õ�f
bdc4c y e �%f z :	~	~ CHWN@�I�d ln��[�iTz{fx��O�p�7#o�[���f�{�Ru7 g f�Á V ��� l ö�ö4v~ö<·	v ¡�¤ y~y<v ¢ f
bdc4c4cTe ÷ f�Ñ@f��9��P�7 g l | � � {��­�ìõ�Ñ wÁzg£ ���.��� w ¤ y~y ¤ w v	v f
bdc4c ¤ e r�fYõ�f�� s ��RTpTl | � � {��­�ìõ�Ñ w´zg£ ���.��� w ¤ y~y<v w ·�ö f
bdc4c 3 e ��f���f £ :	o�7qO�RTzQz{l | � � {��­�ìõ�Ñ w´zg£ ���.��� w ¤ y~y<v w v c f
bdc4c ¥ e r�fm�nf»à�: g z,RNl | � � {��­�áõ­Ñ wÁzg£ ���.��� w ¤ y~y�¥ w 3<v f
bdc4c v e {�fYõ�fm¤v¿4oqS�¿	pqj s l | � � {��­�ìõ�Ñ w´zg£ ���.��� w ¤ y~y�¥ w 3�¥ f
bdc4c ö e z g R:Ñ������Hi�¿4zQz¦:	}È¿4oq:N7#P�¿4O�lS��f w :NO�~ CHW�@�I�d l2õ�p�7#o�¿4U g8s pTfb��f VmW � l�¤ ¥~¥ ¡°¤ y~y ¤ ¢ f
bdc4c · e z g R ÷ õ�r � � ÷ �¿i�¿4zQz¦:	}È¿4oq:N7#P�¿4O�lS{�f�Ñ%¿9R�ÎuP�¿ CHW�@�I�d l2õ�p�7qoÂ¿4U g8s pTf ��f V ¨ Z l ¥iv~· ¡ c x�x~x ¢ f
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